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INTEODUCTOEY  LETTER. 


Sis  Excellmcy,  Beriah  Magofpin, 


Sm :  IJast  October  I  forwarded  a  synoptical  report  of  the  results  of 
the  Geological  Survey  of  Kentuckyj  firom  the  conclusion  of  my  prcTious 
report  up  to  that  time. 

I  now  submit  a  full  report  of  the  geological  surveys  made,  under  my 
direction,  in  Kentucky,  during  the  years  1858  and  1859. 
Very  respectfully,  your  obedient  servant, 

D.  B.  OWEN,  Btide  Geologist, 
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CHAPTER  I. 

GENERAL    GEOLOGY. 

During  the  two  past  seasons,  three  very  important  works  have  been 
completed  in  the  prosecution  of  the  topographical,  geographical,  and 
geological  surveys  of  the  State  of  Kentucky. 

The  east  and  west  base  Kne,  which  is  to  serve  as  the  basis  for  all  the 
geographical  and  topographical  surveys,  by  which. the  geological  observa- 
tions are  to  be  finally  located,  has  been  completed.  This  fine  commences 
on  the  Oluo  river,  at  the  mouth  of  Highland  creek,  and  runs  due  east 
until  it  intersects  the  boundary  line  between  the  States  of  Kentucky  and 
Virginia.  The  principal  points  through  which,  or  near  which,  this  line 
passes,  are:  Commencing  at  the  Monument  Stone,  in  Dr.  John  T.  Berry's 
inclosure,  near  Uniontown,  approximate  latitude  37°  46'  i".  At  187,- 
369  feet  it  crosses  Green  river;  at  233,300  feet  it  runs  through  the 
centre  of  Third  street,  in  Owensboro ;  at  269,280  feet  it  crosses  Panther 
creek;  at  296,318  feet  passes  through  Kjiottsville,  in  Hancock  county; 
at  322,975  feet,  or  sixty-one  miles  eight  hundred  and  eighty-five  feet^  it 
reaches  William  Smith's  fiirm,  near  the  HawesvUle  and  Hartford  road, 
in  Hancock  county.  From  thence  it  runs  one  quarter  of  a  mile  north 
of  Hardinsbarg,  in  Breckinridge  county;  passes  two  miles  north  of 
Boston,  in  Nelson  county;  through  the  spring  property  at  Harrodsburg 
and  along  the  north  side  of  Richmond.  Said  line  crosses  the  Licking 
river  at  Licking  Station;  runs  up  the  Rocky  Fork  of  Burning  Spring 
Fork  of  Licldng ;  enters  Floyd  county  at  the  crossing  of  the  Licking ; 
passes  into  Johnson,  crossing  many  of  the  branches  of  Jenny's  creek, 
in  that  county ;  intersects  the  Big  Sandy  at  the  mouth  of  Little  Paint 
creek,  near  the  corner  of  Johnson  and  Floyd  counties — a  distance,  alto- 
gether, of  278  mQes  917  feet,  where  the  work  closed  in  the  year  1859. 

After  Sidney  S.  Lyon  had  completed  his  survey  of  the  eastern  bound- 
ary of  the  western  coal  field,  the  survey  of  the  base  fine  was  reaurade 
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and  canied  from  the  comer  of  Johnson  and  Floyd  counties,  through  ':o 
the  Virginia  line,  making,  in  all,  a  distance  of  306  milea  1,800  feet. 

Since  the  mode  adopted  for  running  the  base  line  by  compass  net  &- 
sarily  involves  unavoidable  errors,  incidental  to  the  rotundity  of  .le 
earth's  surface  and  other  causes  combined,  corrections  should  hereaf^sr 
be  established  at  important  and  convenient  points,  where  the  latitude  aiu! 
longitude  coold  be  taken;  as,  for  instance,  at  Owensboro,  in  Davii»5 
county;  at  Knottsville, in  Hancock  county;  at  Hardinsburg, in Breoki.Q- 
ridge  county ;  at  Boston  or  Bardstown,  in  Nelson  county ;  at  Harrodsbni  g, 
in  Mercer  county;  at  Richmond,  in  Madison  county;  at  the  princij.s! 
crossing  of  the  Kentucky  river,  below  Irvine,  in  Batill  county ;  at  Lick- 
ing Station,  in  Morgan  county;  at  the  confluence  of  Big  Sandy  a  id 
Little  Paint  creek,  near  the  corner  of  Johnson  and  Floyd  counties ;  ai.  v , 
finally,  at  its  intersection  with  the  boundary  line  between  Kentucky  aid 
Virginia.  Thus  corrections  might  be  estabhshed  along  this  base  ii.i3 
after  the  manner  of  the  correction-lines  of  the  United  States  land  si-r- 
veys. 

The  topographical  and  geographical  surveys  already  instituted,  or  ha  ;> 
after  to  be  made,  will  be  laid  off  north  and  south  from  said  base  Vine, 
commencing  and  closing  on  the  same. 

The  entire  length  of  this  line,  from  its  point  of  commencement  on  :  i  j 
Ohio  river,  in  Union  county,  to  its  intersection  with  the  east  bound;  ly 
line  of  Kentucky,  in  Pike  county,  is  306  miles  1,800  feet. 

To  mn,  chain,  and  out  out  this  line,  has  been,  by  far,  the  most  expiiu- 
sive  part  of  the  detailed  survey  of  the  State,  smce  it  required  a  force  L\ 
the  field  double  that  required  for  the  detailed  topographical  surveys;  in 
the  individual  counties.  This  great  work,  now  completed,  will  enable  ihe 
future  surveys  to  progress  more  rapidly. 

The  other  two  important  works  accomplished  are  the  surveys  wh'ca 
have  established  the  boundaries  of  the  two  coal  fields  of  Kentucky.  7'b3 
one  survey  has  been  run  from  a  station  on  the  Ohio  river,  below  Gr(-.:!&- 
upsburg,  ,m  Greenup  county,  meandering  the  outline  ot  the  easteia 
coal  field  to  the  Tennessee  line.  The  othe-  survey  commenced  at  a  pD>,t 
on  the  Ohio  river,  near  Hawesville,  and  meandered  the  outline  of  'i-<i. 
western  coal  field,  until  the  terminating  fine  again  intersected  the  C.to 
river,  near  the  mouth  of  Tradewater  river. 
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The  meandered  outline  of  the  eastern  coal  field  is  represented  on  a 
small  map,  executed  by  the  new  process  of  photo-litbogi'aphy,  by  which 
the  whole  contour  -and  topography  of  tlie  large  manusciipt  map  of  this 
work  has  been  reduced  by  the  camera,  and  transfeiTed  to  the  stone- 
which  photographic  impression  served,  subsequently,  as  a  substitute  for 
iiand  drawing  or  engi'aving,  from  which  to  take  impressions  off  the  stona 
This  map  is  therefore  interesting,  not  only  as  i-epresenting  the  exact  out- 
line of  said  coa!  field,  but  as  a  specimen  of  a  new  art,  just  perfected. 
The  topographical  maps  of  Hopkins  and  Greenup  counties,  and  Carter  and 
I;awrence  counties,  are  now  completed,  and  have  been  ready  for  distribu- 
tion since  last  year.  The  map  of  Hopkins  county  is  ah'eady  for  advanced, 
and  can  be  prepared  in  a  short  tmie,  when  means  are  provided  to  do  so. 

In  making  the  surveys  necessary  to  establish  these  boundary  lines, 
considerable  portions  of  the  following  counties  have  been  embraced  in 
sjud  surveys :  Caiter,  Rowan,  Morgan,  Bath,  Montgomery,  Powell,  Estill, 
Owsley  jJackson,  Hockeastle,  Pulaski,  Wayne,  and  Clinton,  in  the  east- 
ern coal  field ;  and  Hancock,  Breckinridge,  Ohio,  Grayson,  Butler,  and 
Muhlenburg,  in  the  western  coal  field. 

More  extended  researches  have  been  made  into  the  relative  age,  equiv- 
alency, thickness,  range,  and  extent  of  the  various  beds  of  coal  comprised 
in  the  coal  measures,  in  further  elucidation  of,  and  comparison  with,  the 
normal  order  of  superposition,  formerly  cstabHshed  in  Union  county ; 
and  the  Pal^ontological  Asbi&tant  has  continued  and  extended  his  inves- 
tigations into  the  specific  chaiactei  of  the  fossi!  plants  of  tlie  roof-shales 
of  each  bed  of  coa! ;  which  investigation  fully  confirms  the  order  of 
superposition,  as  formerly  given  from  other  evidence,  with  only  one 
important  alteration.  It  is  now  demonst]:ated,  that  in  the  western  coal 
field  there  is  no  worltahh  bed  below  the  Bell  or  Tradewator  coal,  No.  1  B 
of  the  sections  of  the  Western  Kentucky  coal  measures.  Along  the 
valley  of  Tradewater,  and  elsewhere,  in  the  western  coal  field,  there  is  a 
tMn  vein,  under  or  between  beds  of  conglomerate,  equivalent  to  tha 
Caseyville  Sandstone,  of  four  to  six  inches  in  thickness;  but  it  has 
nowhere  been  found  of  workable  thickn^s,  and  no  bed  of  coal,  refen-ed 
to  as  the  Spigert  or  Cook  coal,  can  l3e  demonstrated  or  established  as  a 
worltable  bed  hdow  the  Boll  coal  and  above  the  C^eyville  conglomerate. 

Nevertheless,  in  the  eastern  coal  field,  in  Rowan,  Morgan,  Bath,  Powell, 
Estill,  and  Pulaski  counties,  one,  sometimes  two,  and  even  three  beds  of 
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€oal  occui-  under  the  conglomerate ;  all  of  which  underlie  what  is  usually 
regarded  as  the  productive  coal  measures.  Some  of  these  are  thick 
enough  to  work,  and  of  a  quality  equally  as  good  as  many  of  the  highes 
coals.  These  coals  are  designated  as  " snb-conglomeriUc"  as  indicating 
their  geological  horizon,  below  the  pebbly  sandstone  which  underhes  No.  1 
Goal  of  this  Report. 

In  the  classilieation  of  the  Pennsylvania  coal  raeasui-es,  the  400  feet 
of  strata  under  the  Pittsburg  (or  our  No.  11)  coal  have  been  denomi- 
nated "barren  measures,"  inasmuch  as  no  beds  of  coal,  over  one  foot  in 
thickness,  have  been  discovered  in  that  subdivision  of  the  coal  measures 
of  Pennsylvania.  Such  a  classification  is  not  apphcable  to  the  coal 
formation  of  Kentucky ;  since  we  have  in  our  western  coal  field  in  the 
corresponding  space,  under  our  No.  11  coal,  no  less  than  four  beds, 
from  three  to  four  feet  in  thickness,  besides  two  others  from  two  to  two 
and  a  half  feet  in  thickness,  while  No.  9  coal  of  the  Kentucky  Report, 
in  this  space,  is  one  of  the  most  persistent,  workable  beds  in  the  western 
coal  field. 

The  coal  formation  of  Kentucky  is  naturally  divided,  by  the  interpo- 
lation of  two  conspicuous,  important,  and  generally  persistent  sandstoneSj 
into  three  subdivisions — an  upper,  middle,  and  lower.  If  any  of  these 
subdivisions  deserve  in  Kentucky  the  name  of  barren  measures,  it  is  the 
upper — ab<yoe  and  not  below  No.  11  coal ;  since  in  these  higher  measures 
no  coal  is,  at  present,  known  in  the  State  of  more  than  two  and  a  half 
feet  in  thickness. 

The  two  prominent  sandstones  which  mark  the  geolo^cal  horizons, 
separating  the  upper  from  the  middle,  and  the  middle  Irom  the  lower  of 
the  above  divisions,  are  known  in  the  West  as  the  ** Anvil  Rock"  and 
the  CuELEW  Sasdstoke;  the  latter,  the  equivalent  of  the  '^Mahoning 
Sandstone"  or  the  Fifth  Great  Sandstone  of  Lesley.  The  former  seems 
to  have  attracted  less  notice  in  other  States  than  it  has  in  Kentucky,  but 
is  no  doubt  referable  to  the  "Williamsport  Sandstone,"  of  Pennsylvania, 
and  No.  7  of  Dr.  Hilldreth's  section,  at  Wheeling,  given  on  pages  80 
and  81  of  the  American  Journal  of  Science  and  Ai-t,  vol.  29,  No.  1, 
October,  1835,  and  No.  2  of  section  on  page  68  of  same  volume.  Each 
of  these  divisions,  interposed  between  these  prominent  sandstones,  is  about 
500  feet  in  thickness.  The  lower  division  of  our  coal  measures,  under 
the  Curlew  Sandstone,  contains  four  principal  coals,  numbered  from  1  to 
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4,  inclusrve;  tiie  middle  division  embi-aces  eight  coals,  numbered  from 
5  to  12,  inclusive;  the  upper  diyisien  includes  six  coals,  numbered 
from  13  to  18,  includve. 

In  Kentucky,  the  lower  and  middle  divisions  are  the  richest  in  good 
workable  coals.  The  most  reliable  of  these,  both  for  uniformity  of  Ihick- 
ness  and  extent  of  area,  are  Nos.  1,  9,  an-d  11.  In  the  Green  River 
Valley  and  Hopkins  and  Union  counties,  No.  12  attains  often  a  good 
workable  thickness ;  Imt  occasionally  it  is  only  a  rash  coal ;  at  other 
times,  a  reedy  coal,  ;vell  adapted  for  the  mamifacture  of  iron  from  its 
ores  with  ?^aio  coal. 

In  Western  Kentucky,  the  principal  repository  of  cannel  coal  is  No. 
1  B ;  but  it  is  only  locally  so,  as  at  ike  Breckimidge  mines,  and  in  some 
parts  of  Hancock  and  "Union  oountiea. 

In  the  eastern  coal  field  of  Kentucky,  as  well  as  in  Pennsylvania, 
coal  No.  3  assumes  more  frequently  the  cannel  character  and  chemical 
composition  suitable  for  the  manQfacture  of  coal  Oils.  The  lower  fifteen 
inches  of  this  coal,  &om  the  Tar-Kiln  branch  of  Stinson  creek,  in  Green- 
up county,  has  been  analysed  by  flie  Chemical  Assistant^  Dr.  Peter,  since 
the  publieataon  of  the  last  Heport,  -and  found  to  be  richer  in  oil  than  any 
of  the  Kentucky  coals  hittierto  analyzed,  and  ridher,  even,  than  the  cele- 
hTated  oil  coal  of  Boghead,  in  Scotland,  yielding,  as  the 'Tar-Kiln  coal 
does,  from  1013  to  IIO  gallons  to  &e  ton.  The  whole  bed  is  tiiree  feet 
thick,  with  a  day  parting  of  three  inches.  One  foot  above  the  clay  part- 
ing is  bituminoua  coal ;  the  nine-inch  layer  below  it  is  cannel,  but  inferior 
in  quality  to  the  lower  fifteen  inches  of  the  bed,  which  is  the  richest  oil- 
producing  coal  known,  unless  it  be  the  Albert  coal,  of  New  Branswick. 
As  I  have  shown  elsewhere,  any  bed  of  coal  is  liable  to  assume  the  can- 
nel character  wherever  there  has  been  a  growth  of  resinous  trees  to  pro- 
duce it  That  kind  of  growth  appears  to  have  been  more  prevalent, 
however,  in  the  early  part  of  the -carboniferous  era. 

No.  1  coal  is  often  divided  into  two  members,  and  even  sometimes 
three  members,  lying  from  a  few  inches  or  feet  to  thh'ty,  or  even  fifty  feet 
apart,  and  is  known  in  Pennsylvania  under  the  name  of  "  Mammoth 
Vein,"  since,  in  ihe  anthracite  region  of  Carbondale,  its  united  members, 
A,  B,  and  0,  attain  a  thickness  of  twenty-five  feet ;  those  of  Scranton 
embrace  thirty  feet,  and  those  of  Wilkesbarre  no  less  than  forty-sevea 
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Iq  Western  Kentucky,  No.  1  coal  ranges  &om  four  to  six  feet.  Tbi& 
coal,  the  first  ooal  above  the  conglorneiate,  is  the  most  reliable,  both  as 
to  thickness  extent,  and  persistency,  of  any  be<l  in  the  wbde  range  (£ 
the  coal  formation.  It  is  the  coal  whicb  is  mined  at  the  Bell  &  Casey 
mines,  on  Tradewater,  in  Union  county;  at  Hawe&rillQ  and  Breckiuridgej 
in  Hancock  county,  and  many  othei'  localities  around  the  margin  of  the' 
western  coal  basin. 

The  geological  horizon  of  the  heavy  black  ferruginous  limestone  of 
Hopkins  county,  which  so  mmh  resembles,  in  appearance,  black-band 
iron  ore,  is  now  referred  by  M.  Leo  Lesquereux  to'  the  level  of  No.  8  coal. 
In  a  former  Report,  it  was  supposed  .to  be  associated  with  No.  7  coal. 
Nevertheless,  on  the  Saline  river,  in  Illinois,  a  near  approach  to  black- 
band  ore  occui's  above  a  4-inch  coal,  wMcb  eei-tahdy  belongs  to  the  hori- 
zon of  No.  7. 

In  Hopkins  county,  No.  11  coal  attains  its  greatest  thickness,  beings 
at  some  localities,  7  to  8  feet.  At  McNary's,  No.  11  and  No.  12  lie 
close  together,  and  have  a  united  thickness  of  11  feet. 

In  the  eastern  coal  field,  none  of  the  coal  measures  above  the  level 
of  the  Mahoning  Sandstone  appear  to  exist.  It  is  only  in  the  southwest 
part  of  the,  western  coal  fidd  that  the  series  is  complete.  There,  eighteen 
different  beds  of  coal  are  recognizable,  between  the  conglomerate  and 
the  highest  measures  observed  in  the  neighborhood  of  Uniontown. 

The  united  thickness  of  these  eighteen  beds  is-^bout  43  feet ;  about  13 
feet  of  this  thickness  belong  to  the  beds  included  in  the  lowei:  subdivision 
of  the  coal  measures ;  about  24  feet  to  the  middle  division ;  and  6  feet  to' 
the  upper.  This  is  tlie  greatest  thickness  of  coal  at  present  known  in 
the  cqal  measures  of  any  of  the  Htates,  except  in  the  anthracite  regions 
of  Pennsylvania  heretofore  alluded  to,  where  the  lower  coals  are  so  enor- 
mously expanded,  that  the  three  members  of  No.  1  vein  alone  amount 
to  from  25  to  50  feet;  yet,  in  these  regions,  no  coals  are  at  present 
known  above  No.  4,  or  the  horizon  of  the  Mahoning  Sandstone.  In 
the  western  part  of  Kentucky,  where  the  higher  measures  come  in,  as  in 
Union  county,  Kentucky,  though  the  coals  above  the  horizon  of  the 
Anvil  Sandstone  are  somewhat  thicker  than  in  Pennsylvania,  yet  the 
middle  division  in  Pennsylvania  is  fer  less  rich  in  coal,  embracing,  as  it 
does,  from  370  to  380  feet  of  the,  so  called,  "barren  measures"  of  the 
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The  area  of  the  Eastern  Kentucky  coal  field,  as  now  determined  by 
last  year's  survey  of  Topographical  Assistant  Joseph  Lesley,  is  8,983 
square  miles,  or  5,749,120  acres;  that  of  the  western  coal  field,  as 
determined  by  Topographical  Assistant  Sidney  S.  Lyon,  is  3,888  square 
miles,  or  2,487,820  acre.s.  Kentucky  has,  therefore,  an  ai'ea  in  all  of 
12,871  square  miles,  or  8,230,940  acres— provmg  that  Kentucky  pos- 
sesses 4,732  square  miles  more  coal  area  than  Great  Britain;  nearly 
four  times  a  greaier  area  than  Spain;  more  than  seven  times  greater 
than  France,   and  nearly  twenty-five  times  greater  than  Belgium. 

In  the  Biitibh  ly-inds  not  less  than  31,500,000  tons  of  coal  are 
raised  annuiUj,  gnmg  emplojonent  to  300,000  people. 

Let  us  see  now  Low  the  vertical  distribution  and  thickness  of  the  beds 
of  coal  in  Kentucky  compare  with  those  of  Great  Britain,  Since  a 
knowledge  of  these  fects,  together  with  that  of  the  area  of  the  coal  fields 
of  Kentucky,  as  exhibited  in  the  maps  of  the  eastern  and  western  coal 
fields,  is  of  the  greatest  importance  to  the  future  mining  prospects  of  that 
State,  I  have  prepared  three  comparative  sections :  one  exhibiting  the 
811  feet  of  the  Kentucky  coal  measures  in  Union  county,  extending 
from  the  CaseyvHle  conglomerate  to  the  Anvil  Sandstone ;  another  of 
the  coal  measures,  as  exposed  in  the  shaft  of  Saint  Anthon's  colliery, 
comprising  801  feet  fi-om  the  "Low  Main  coal"  upwards ;  and  the  third, 
the  strata  exposed  in  sinking  the  Kawdon  shaft  at  Moira  colliery,  on 
Ashby  Woulds,  near  Boothorpe,  in  the  parish  of  Ashby-de-la-Zonch. 

Any  one  at  all  acquainted  with  the  coal  measures  of  the  United  States 
will  at  once  recognize  in  the  so-called  "Low  Main  coal,"  at  the  base  of 
both  of  thse  English  sections,  the  equivalent  of  our  No.  1  coal  of  Ken- 
tucky and  Pennsylvania;  hke  the  "Low  Main, coal"  of  these  sections, 
it  rests  on  gritstones  and  conglomerate,  below  the  productive  coal  beds 
known,  in  many  parts  of  Great  Britain,  by  the  name  of  the  "Farewell 
Rock,"  implying,  that  after  reaching  this  rock  no  more  coal  is  found  j 
also,  the  1st  and  2d  "Ryders,"  and  the  J4-foot  main  coal,  at  the  foot 
of  the  Kawdon  shaft,  evidently  correspond  witb  the  three  members  desig- 
nated in  M.  Leo  Lesquerens's  sections  No.  1  A,  No.  1  B,  and  No.  1  C, 
and  it  is  probable  that  in  these  three  members  are  likewise  recognizable 
the  three  lower  beds  of  the  Anthon  section,  but  lying  farther  apart,  the 
intervening  spaces  being  38  feet  and  26  feet.  The  equivalency  is  further 
corroborated,  as  tiie  roof,  in  both  oases,  is  "grey  metal,"  such  as  the 
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Bell  coal  of  Tradewaier,  and  as,  in  both  coantries,  the  upper  part  of  the 
seam  has  a  peculiar  caboidal  structure. 

In  the  "High  Main  coal"  of  the  Antlion  colliery  we  have,  in  all 
probabihty,  the  equivalent  of  our  No.  4,  that  is,  of  the  Curlew  coal  oi 
Union  countyj  of  the  Pomeroy  coal  of  Ohio,  and  the  Freeport  coal  of 
Pennsylvania ;  at  least,  this  bed  lies  very  nearly  the  same  distance  above 
the  "Low  Main  coal"  as  our  No.  4  is  above  No.  1— about  300  feet 
The  "  High  Main  coal "  is  next  in  importance  and  persistency  to  the 
"  Low  Main  coal,"  just  as  No.  4  of  tJie  lower  division  of  the  Kentucky 
cosil  measures  is  next  in  imporfeince  and  persistency*  to  No,  1,  and  the 
sha!^  which  form  the  immediate  roof  surmounted  by  S6  feet  of  "Sti'ong 
White  Post,"  have  very  much  the  same  character  as  the  shales  and  sand- 
stone of  Curlew  Hill,  the  Pomeroy  Sandstone  of  Ohio,  the  Mahoning 
Sandstone  of  Freeport^  in  Pennsylvania,  or  Lesley's  Fifth  Great  Sand- 
stone, which  sometimes  re-inaugurates,  as  he  says,  the  conglomerates,  or, 
in  other  words,  gives  evidence  of  strong  currents  and  important  changes 
of  level  going  on  during  the  time  of  its  deposition. 

In  M.  Leo  Lesquereux's  report  will  be  found  a  fell  description  of  the 
fossil  flora  of  the  horizons  of  coals  No.  1  and  No.  4,  but,  unfortunately, 
we  have  no  means  of  bringing  these  in  comparison  with  those  of  the 
Low  and  High  Main  coals  of  Great  Britain,  because  nothing  has  been 
published  on  this  subject,  at  least  nothing  that  has  come  under  my  obser- 
vation. The  comparison  of  the  stratigraphical  palaeontology  of  the  two 
countries  would  be  truly  inter^ting,  if  it  could  be  brought  to  bear. 

The  "  Low  Main  coal "  of  the  Rawdon  shaft,  as  well  as  that  of  St. 
Anthon's  mine,  attain  a  thickness  of  18  feet  3  inches  in  the  former,  and 
12  feet  11  inches  in  the  latter,  provided  the  three  lower  beds  in  the  St. 
Anthon's  shaft  represent,  as  I  conceive  they  do,  the, three  membera  A, 
B,  and  C,  of  No.  1  coal  of  this  Report;  showing  that  this  vein  in  the 
English  coal  field  has  sometimes  a  great  expansion,  as  the  equivalent 
beds  have  in  some  of  the  anthracite  regions  of  Pennsylvania.  At  these 
localities  the  "Low  Main  coal,"  therefore,  exceeds  in  thickness  the  cor- 
responding bed  in  Kentucky ;  but^  on  the  other  hand,  it  can  be  reached 
in  these  coal  districts  of  England  only  by  sinkiag  shafts  700  to  800 
feet  deep,  whereas,  in  many  parts  of  Kentucky,  it  can  be  worked  above 
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the  drainage  of  the  country,  or  within  50  to  70  feet  below  high  water  of 
the  streams  where  the  mines  are  located.  The  High  Main  coal  seems 
to  be,  for  the  most  pai't,  one  or  two  feet  thicker  than  our  No,  4  coal ; 
but,  on  the  other  hand,  the  former  lies  also  deep  in  most  of  the  English 
colheriea— 400  to  500  feet. 

I  have  not  seen  any  special  analyses  of  the  Low  and  High  Main  coals 
of  England,  therefore  I  am  not  able  to  pronounce  upon  their  compara- 
tive values  as  fuels. 

It  is,  however,  in  the  middle  and  upper  divisions  in  which  the  Ken- 
tucky coal  measures  show  their  supenority  over  fho  corresponding 
English  sections,  as  fer  as  we  have  been  able  to  compare  them. 

In  the  500  feet  above  the  High  Main  coal  in  the  Anthon's  colHery, 
there  is  no  coal  of  more  than  1  foot  recorded,  and  the  total  thickness  of 
all  the  eight  beds  put  together  is  only  5  1-2  feet;  whereas,  in  Union 
county,  Kentucky,  in  the  corresponding  space  above  No.  4  coal,  there 
are  five  beds  which  range  from  3  to  5  feet,  and  the  united  thickness  of 
the  eight  beds,  In  this  space,  is  24  feet  9  inches,  and  two  of  these  are  as 
reliable,  both  as  to  extent  and  uniformity  of  thickness,  as  any  in  the 
Kentucky  basins ;  indeed,  No.  11  of  this  section  is  the  equivalent  of 
the  fer-famed  Pittsburg  bed,  known  better  and  more  fevorably  in  the 
"West  than  any  other  bed  of  coal;  and  No.  9  coal,  lying  about  100  feet 
below  No.  11,  in  Union  county,  is  the  well  known  Mulford  bed,  which 
supplies,  at  present,  most  of  the  steamboats  that  take  in  coal  both  at  the 
Mulford  and  the  Curlew  mines,  below  Shawneetown  and  above  Trade- 
water.  A  considerable  proportion  of  tlie  coal  found  at  the  various 
depots  on  the  Mississippi  river  is  tliis  No.  9  coal.  Both  of  these  beds 
are  w'orked  to  '^^he  day;"  cars  being  run,  by  horizontal  or  very  slightly 
inclined  drifts,  into  the  outcrop  of  the  bed,  above  high  water  mark. 

The  better  to  appreciate  the  comparative  value  of  the  coal  districts  of 
Great  Britain  and  Kentucky,  I  subjoin  the  following  statistics  of  some  of 
the  more  important  coal  fields  of  the  British  Islands : 

The  southwestern  coal  district  has  a  length  of  a  hundred  miles  and  a 
width  of  nearly  twenty  miles,  diminishing,  however,  in  Pembrokeshire  to 
five  miles,  forming  a  kind  of  double  oval  basin.  In  this  there  ai-e  twenty- 
three  beds,  with  an  aggregate  thickness  of  95  feet;  of  these,  twelve  beds 
only  may  be  regarded  ss,  workable,  varying  from  3  to  9  feet ;  the  remain- 
ing eleven  beds  are  fi:om  8  inches  to  3  feet. 
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In  the  Bristol  coal  district  of  this  southwestern  coal  field,  there  are 
tiiiity-seYen  beds,  with  an  aggregate  thickness  of  about  80  feet ;  but  of 
these  beds  only  ten  may  be  conadered  workable — i.  e.  3  feet  and  over. 
These  ten  beds  have  a  united  thickness  of  about  40  feet.  This  Bristol 
coal  district  has  a  greater  expansion  of  coal  measures  than  is  to  be  found 
in  almost  any  of-  the  Welsh  coal  districts. 

The  upper  sandstone,  or  slmlea  and  coal  measure 1,800  feet. 

The  central  sandBlones,  or  "Pennoni  Gri("_ 1,795  feet. 

The  lower  ahalea- 1,565  feet. 

Total - _ 5,090  feet. 

The  lower  of  these  divisions  rests  on  tlie  so-called  "  Farmell  Rock'''' 
series,  (corresponding  to  our  conglomerates  and  millstone  grits  lying  at 
the  base  of  our  coal  measures,)  and  has  a  thickness  of  1,000  to  1,200 
feet  under  the  Briston  coal  measures  proper. 

In  the  small  coal  basin  of  the  Forest  of  Dean,  which  has  a  diameter 
of  only  about  ten  miles,  there  are  twenty-seven  beds,  having  an  aggregate 
thickness  of  40  feet.  But  of  these  there  are  only  two  beds  over  3  feet, 
and  the  united  thickness  of  both  is  only  8  feet  7  inches. 

In  the  higher  coal  measures,  near  Pout-y-pool,  at  the  eastern  extremity 
of  the  southwestern  basin,  there  are  nine  beds  of  coal,  with  an  aggi'egate 
thickness  of  15  feet,  but  only  two  workable  beds,  with  a  united  thick- 
ness of  8  feet  6  inches. 

In  the  coal  district  which  supplies  the  Plymouth  iron  works,  Merthyr 
Tydfil,  the  first  coal  above  tlie  Farewell  Rock  is  but  2  feet  2  inches  in 
thickness. 

In  this  region,  which  is  towards  the  northeast  margin  of  the  south- 
west basin,  there  are  twenty-five  beds  of  coal  in  all,  the  aggregate  thick- 
ness of  which  is  40  feet;  but  of  th^e  there  are  only  five  workable,  the 
united  thickness  of  which  is  21  feet  6  inches. 

The  Pembrokeshh-e  coal  measures  embrace  only  five  beds  of  coal, 
the  thickest  of  which  is  only  10  inches;  but  these  coal  measures  are 
rich  in  iron-stones. 

In  the  Maestez  coal  measures,  there  are  fourteen  different  beds,  the 
aggregate  thickness  of  which  is  44  feet;  of  these,  there  are  six  workable 
beds,  the  united  thickness  of  which  is  36  feet  6  inches. 

The  coal  measures  from  the  Penllergare  beds  to  the  Hugh's  seam, 
near  Swansea,  there  are  twelity-six  beds,  with  an  aggregate  thickness  of 
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§7  feet;  of  which  six  beds  are  woiltable,  yieldiag  in  all  26  feet  6  inches 
of  coal. 

In  Glamorganshirej  the  section  of  the  coal  measure  at  Cefn  Crebwr 
embraces  twenty-one  beds  of  coal,  having  an  aggregate  thickness  of  86 
feet;  of  which  eleven  beds  are  workable,  yielding  56  feet  of  coal. 

A  section  of  the  shales  and  associate  coals  above  the  Farewell  Rock, 
in  Montgomeryshire,  contains  twenty  beds  of  coal,  the  aggr^ate  thick- 
ness of  whidi  is  37  feet;  but  of  these,  only  three  are  workable,  having 
a  united  thickness  of  16  foot 

The  celebrated  Newcastle  coal  field,  which  suppUos  more  than  one  third 
of  the  eatire  product  of  Great  Britain,  and  from  which,  most  of  the  coal 
burnt  in  London  is  obtained,  has  an  area  of700to800  square  miles. 
The  entii-e  thickness  of  the  measures  is  1,620  feet,  varying,  however,  in 
diiTerent  parts.  The  total  thickness  of  the  twenty-five  coal  seams  is  Irom 
40  to  60  feet,  the  beds  varying  from  a  few  inches  to  6  feet;  but  there 
are  seldom  more  than  five  seams  that  are  workable,  and  often  not  mora 
than  one  or  two  exist  in  one  locality. 

The  most  impoi'tant  beds  are  three  in  number :  the  High  Main,  6  feet 
thick,  and  the  Low  Main,  6  to  7  feet  thick.  These  lie  about  360  feet 
apart.  Between  these  occura  the  Bensham  vein,  over  3  feet  in  thickness. 
There  are,  however,  seven  beds  below  iho  Low  Main,  but  of  inferior 
quality. 

The  largest  is  the  "Wicldiam  Street,"  6-foot  bed;  the  lowest,  the 
^^RockweU,"  3-foot  bed;  the  "Button Seam"  is  also  ranch  worked,  and  is 
of  good  quality.  The  "  Low  Main"  and  the  "  High  Main"  of  tise  New- 
castle coal  field  do  not  appear  to  correspond  to  the  Low  Main  and  High 
Main  of  the  A^by-dthla-Zouch  coal  district ;  but  ratb^  to  some  of  the 
coals  of  our  middle  division.  The  "Main  Post"  is  most  hkely  the 
equivalent  of  our  Anvil  Sandstone,  and  the  Seven-fathom  Sandstone 
perhaps  represents  our  Curlew  Sandstone;  but  of  this  there  is  no  cer- 
tainty, unless  we  had  palaiontological  evidence  to  aid  in  the  identification 
of  the  strata. 

From  the  preceding  data  it  appears,  that  in  the  number  and  thickness 
of  the  beds  of  workable  coal,  the  Kentucky  coal  measures  are  fully  equal 
to  the  average  in  the  most  productive  regions  of  Great  Britain,  hitherto 
I  greatest  coal  country  of  the  world.    Since,  in  our  lower 
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an:l  niidtlle  divisions  alone,  there  axe  seven  work^ible  beds,  having  a  ouiJetl 
thickness  of  28  feet. 

In  comparing  the  sireas  of  the  two  cosil  fieldi?  of  Kentucky  (ivhicb 
amount  t&  12,871  square  miles)  witli  the  total  area  of  the  British  coal 
fields,  which,  all  put  together,  ccanprise  8,13&  Btjaare  utiles,  we  find,  tKit 
in  superficial  extent,  Kentucky  has  4,7  S-2  square  miles,  or  ovct  one  third 
greater  area  than  &reat  Britaim 

It  has  been  said,  and  said  truly :  "  From  the  Grampians  to  gueseXj 
and  from  the  Gemian  Ocean  to  the  Irish  Sea,  the  predomhiating  geolog- 
ical feature  ef  the  British  Islands  is  the  carboniferous  seiies,  with  thcf 
most  ■  magmflcent  coal  deposits,  accessible  in  eveiy  direction.  These 
have  been  the  source-  of  Britain's  mternal  riches,  and  the  great  cause  of 
the  development  of  the  mechanic  arts,  which  distir^iiish  her  above  all 
other  countries.  Had  the  granite  of  the  Grampians  extended  into  Sussex^ 
or  the  chalk  of  Sussex  to  the  Gmmpians,.  tlie  whole-  coui"se  of  Biiiisb 
history  would  have  been  changed.  Nineteen  of  her  most  important 
manufactui-ing  cities,  which  lie  upon  the  new  red  Kindstone,  dmiving  from 
beneath  it  coal,  iron,  and  lane — ^the  scmrce  of  thek  manufactuiing  pyos- 
perity — in  eitlier  case,  it  is  .probabJe,  would  never  have  existed." 

If  it  is,  then,  to  her  min^-al  resources,  and  iBainly  to  her  coal  fields,, 
so  productive  both  ia  coal  and  iron  ore,  that  Great  Britaia  owes,  more 
than  to  any  other  cause,  h«r  present  greatness,  what  a  future  eai'eer  is- 
held  out  for  Kentucky,  by  the  geological  facts  revealed  by  these  sur- 
veys, and  now  recorded  in  this  and  the  preceding  volumes  of  h&r 
Geological  Report;  provided  that  the  information  therein  contained  is 
spread  before  a  public  of  capital  and  skiU,  seeking  a  new  cotiiitry  for 
investments  and  enterpiise  in  the  very  mioei-als  which  have  built  up  their 
fortunes  m  the  Old  Wtarld  % 

In  M.  Leo  Lesquerenx's  Report  will  be  foond  a  description  of  botB 
the  geological  and  geographical  disbibution  of  the  coal  strata  in  Ken- 
tucky, compared  with  that  in  Pennsylvania  and  Ohio,  along  wi:h  numer- 
ous details  illustrating  the  various  modificatioos  to  which  they  are  liable-, 
at  diffei-ent  localities  of  their  outsrops,  in  Eei^cky  as  well  as  in  tlie 
above  mentioned  States. 

His  able  exposition  of  the  palfeontology  of  the  various  coal  horizons 
will  bo  read  with  great  interest  by  those  versed  in  that  department  of 
Ecienc©.    The  iacts  set  forth  ia  that  part  of  hie  Eeportv  in  connectioD 
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With  the  stratigrapliical  and  Kbhological  details,  wiii  to  of  the  greatest 
practical  service  ia  laidiiig  to  the  discoveries  of  vakiabfe  beifeof  coa^ 
yet  concealed  from  view  eilher  by  the  debris  of  t!ie  hillside  or  by  super- 
incunibent  layers  of  rocli,  of  greater  or  less  depth.  The  pfirallel  table 
of  equivalency  which  accompanies  his  Report,  gives,  in  a  condensed  view, 
a  multitude  of  observations,  the  result  of  years  of  research,  and  bis 
experience  acquired  not  only  during  his  iovestigatioiK  in  connection  with 
tiie  geological  survey  of  Kentucky,  but  during  his  extensive  travels  in 
other  States.  Indeed,  the  amount  of  information  already  on  record,  in 
the  previous  Reports  of  M.  Leo  Lesquereus,  together  with  his  Report 
now  pubhshed  in  fJiis  volume,  will  form  standard  matter  of  reference  oa 
all  subjects  pertaining  to  the  coal  measures,  since  it  is  by  far  the  most 
pradicalltj  useful  Geological  Report  on  this  subject  which  has  ever 
appeared,  not  only  in  the  United  States,  but  in  any  part  of  the  old  con- 
tinent. 

Along  tlie  line  of  surveys  on  the  eastern  margin  of  the  western  coal 
field;  tbe  coal  beds  are  comparatively  thin.  In  som,e  localitieSj  two  beds 
of  coa!  sbow  themselves;  in  others,  only  ona 

A  fine  bed  of  iron  ore  is  rqiorted  to  have  been  traced  by  Sidney  S. 
Lyon,  during  his  surveys  defining  the  eastern  limits  of  the  western  coal 
field,  Uirongh  the  southeist  comer  of  Breckinridge,  and  west  part  of 
Grayson  and  Butler  counties.  In  part  of  Grayson  and  Butler,  he  reports 
two  beds  of  good  limonite  iron  ore.  To  the  north  and  east  tliese  ores 
seem  to  be  best  and  thickest,  gradually  becoming  thinner  and  more  sandy 
to  the  southwest,  where  they  are  hardly  workable.  In  Ohio  county,  the 
lower  of  these  beds  is  reported  from  4  to  5  feet  thick. 

It  appears  to  be  the  case  in  the  Kentucky  coal  fields,  as  well  as  in 
those  of  Great  Britain,  that  the  thickest,  most  extensive,  and  best  iron 
ores  occur  towards  ths  base  of  the  coal  measures.  The  hydrated  oxides 
of  iron  are  most  prevalent,  in  Kentucky,  at  the  junction  of  the  millstone 
giit  and  snb-carhoniferous  limestone,  and  always  of  best  quality  when 
they  repose  on  the  Ihnestone  or  occur  in  fissures,  veins,  and  cavities  ia 
this  rock ;  when  in  connection  with  the  sandstones  of  the  millstone  grit 
they  are  apt  to  be  too  siliceous. 

The  tobtl  number  of  miles  run  by  Topographical  Assistant  Joseph 
Lesley  is  435;  and  300  miles  have  been  leveled  in  meandering  the 
oufcUns  of  the  eastern  coal  field,  which  starts  from  the  Ohio  river,  in 
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Greenup  county,  following  the  outcrop  of  the  lowest  members  of  the 
coal  measuTea — which  produces  a  very  tortuous  and  zig-zag  line — ^be- 
ades  circuDiscribing  numerous  outliers,  passing  through  Greenup,  Carter 
Howan,  Morgan,  Bath,  Montgomery,  Powell,  EstilS,  Owsley,  Jackson, 
Kockeastle,  Pulaski,  Wayne,  and  Clinton  counties,  to  the  Tennessee  line^ 
at  a  point  about  six  miles  to  the  southeast  of  Albany  C.  II.  In  order 
that  this  line  may  not  only  define  the  bonndaines  of  the  eastern  coal 
field,  but  serve  as  a  fixed  and  permanent  bafds  for  any  future  surveys 
required  to  be  made  across  the  great  eastern  coal  field  of  the  State, 
stations  have  been  carefully  made  and  bench  marks  cut  at  the  forks  of 
every  road,  leading  to  the  eastward,  so  that  at  every  point  of  departure 
fixed  data  exist  for  the  starting  of  the  compass  lines  and  for  the  contin- 
uation of  the  levels. 

Some  of  the  principal  results  of  this  survey,  as  summed  up  by  Top(^ 
graphical  Assistant  Joseph  Lesley,  are  as  follows  : 

Mrsi.  The  lowest  coal  extends  throughout  the  whole  length  of  the 
line ;  though  this  lowest  bed  is,  at  times,  and  in  many  places,  but  a  streak, 
where  it  feathers  out  on  the  margin  of  this  field,  still  enough  remains,  in 
most  cases,  to  be  used  for  local  blacksmithing  and  for  home  consumption 
in  the  grate. 

Second.  Southward  from  Proctor,  on  the  Kentucky  river,  there  are 
two  workable  beds  of  coal,  proved  to  be  good  for  gas-making,  the  grate, 
and  the  manufacture  of  iron. 

Third.  Continuous  hands  of  iron  ore,  more  or  less  thick,  accompany 
these  beds  of  coal,  which,  at  many  points,  could  be  worked  in  high  blast 
furnaces  to  advantage  and  profit. 

Fourth.  The  line  traverses  great  bodies  of  timber,  much  of  which  is 
valuable  for  transportation  to  the  cities,  and  much  for  house-building, 
tanning,  and  fencing  purposes  at  home;  the  principal  kinds  are  chest- 
nut-oak, poplar,  hickory,  dogwood,  yellow  and  white  pine,  red  cedar,  and 
cherry. 

Fifth.  The  larger  rivers  cutting  transversely  across  this  line  could 
be  made  the  main  outlets  by  which  to  transport  this  wealth  to  market. 

Sixth.  Though  a  hilly  country,  it  presents  no  very  serious  difficulties 
in  the  way  of  establishing  a  system  of  railways. 

Seventh.  Though  the  soil  of  the  hills  is  by  no  means  equal  to  that  of 
the  "  blue  grass  "  counties,  it  is  yet  fair,  and  susceptible  of  successful  cul- 
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tivatioii ;  and  there  is  sufficient  of  the  better  class  of  soils  to  supply 
the  demand  which  would,  necessarily,  foJiow  the  extensive  worldng  of  the 
minerals.  These  hills  present  unusual  advantages  as  sheep-walks,  and, 
from  the  luxuriant  growth  of  the  native  grape,  give  promise  of  improve- 
ment in  that  direction.  Fruit  culture,  wherever  tried,  especially  on  the 
tops  of  the  highlands,  has  been  successful. 

Eighth.  It  woald  be  of  the  gi'eatest  importance  that  these  mines  of 
wealth  in  the  extern  coal  field  should  be  surveyed  out  in  detail,  by  car- 
rying on  a  system  of  cross  lin^,  all  to  depart  from  the  base  line  now 
esteblished,  showing  the  boundary  of  the  eastern  coal  field,  and  running 
southwestwardly,  along  the  fine  of  the  dip  of  the  rocks,  in  order  fully  to 
develop  the  different  beds  of  coal  and  iron  ore,  and  whatever  other  min- 
ei-aJs  there  might  be  found. 

In  the  eastern  coal  field  there  remain  to  be  surveyed,  in  detail,  Law- 
rence, Powell,  Rowan,  Monroe,  Johnson,  Estill,  Owen,  Breathitt,  Floyd, 
Pike,  Letcher,  Perry,  Rockcastle,  Laurel,  Clay,  Harlan,  Knox,  Whitley, 
Wayne,  part  of  Carter  and  Pulaski,  and  northeast  part  of  Madison  and 
Bath. 

A  great  deal  has,  however,  been  done  towards  tliis  work,  in  the  course 
of  the  topographical  surveys  made  by  Joseph  Lesley,  while  running  the 
various  lines  defining  the  eastern  coal  field  in  Carter,  Bath,  Powell,  Mon- 
roe, Estill,  Madison,  Owen,  Rockcastle,  Laurel,  Pulaski,  and  Wayne 
counties. 

In  the  western  coai  field,  there  now  only  remain  to  be  surveyed,  in 
detail,  Henderson,  Daviess,  McLean,  Ohio,  Butler,  and  Muhlenburg  coun- 
ties, and  a  small  portion  of  Hancock  county. 

The  completion  of  these  surveys,  in  the  counties  embraced  in  the  two 
coal  fields,  is  the  next  most  important  work  required  to  bo  made  in 
further  prosecution  of  the  Geological  Survey  of  Kentucky. 

In  the  appended  reports  of  M.  Leo  Lesquereus,  Joseph  Lesley,  and 
Sidney  S.  Lyon,  will  be  found  full  and  detailed  descriptions  of  their 
respective  surveys  in  the  two  coal  fields  of  Kentucky. 

Much  more  progress  could  have  been  made  in  carrying  out  the 
detailed  surveys,  during  the  years  1858  and  1859,  if  the  appropriation 
had  not  been  encumbered  with  the  payment  of  the  outstanding  bills  for 
the  publication  of  volumes  2  and  3  of  the  Geolo^cal  Repoi'ts.    The  sum 
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of  |7,o29  19  of  the  fund  was  alistracted  to  pny  tbese  piibliciition  bills, 
the  binding  bill  alone  being  $4,600. 

It  was  ill  con£e:iue]nje  of  this  reduction  of  the  appropmtion,  that  (here 
nenessiirily  occuried  ii  deficiency  to  meet  tiie  expsnses  of  woi-king  up  the 
materials  in  the  office  for  preparing  this  report  lor  publiciition,  vouchers 
for  which  service  remaiu  still  uapiiid. 

Although  the  Geological  Survey  of  Kentucky  is  now  so  far  advanced 
as  to  furnish  accurate  maps  of  the  two  coal  fields,  stii!,  no  complete, 
reliable,  final  geological  map  of  tiie  entire  State  can  be  construcled 
until  derailed  surveys  are  carried  through  the  knobby  regions  of  Salt 
river,  including  Marion,  Nelson,  Bullitt,  Jefferson,  and  part  of  Oldham 
counties,  in  middle  Kentucky ;  together  with  a  corresponding  belt  in  parts 
of  Lewis,  Fleming,  Bath,  Montgomery,  Clarke,  Madison,  Garrard,  Lincoln, 
Casey,  Russeli,  Cumberland,  and  Monroe  counties ;  and  until  tl;e  bound- 
aiy  lines  are  surveyed  between  the  blue  limestones  of  Lower  Silurian 
date,  and  the  magnesian  limestones  of  Upper  Slluiian  diite,  comprising 
two  lines,  which  commence  on  the  Ojio  river — one  neir  the  confines  of 
Trimble  and  Oldhitm  counties  ;  the  other  near  the  confines  of  Lems  and 
Mason  counties — and  run  in  courses  more  ov  less  meandering,  bnfc 
gradually  converging,  until  they  will,  probably,  bo  only  a  fraction  of  a 
mile  apart,  near  where  the  Cumberland  river  enters  the  State  of  Tennes- 
see.    This  must  be  the  work  of  after  j  ears 

The  two  greit  water  reser-^ons  m  the  geo'ogicil  formifcions  of  ICen- 
tiicky  are:  First,  the  great  sands'"one  foimition  at  the  base  of  the 
coal  measure,  commencing  with  tlie  conglomeiate  pebbly,  or  coarse 
sandstones,  under  No.  1  coal,  and  extending  do  \  n  to  the  sub-airbon- 
iferous  limestone,  belonging  to  the  age  of  the  Mills  one  Grit.  Second, 
the  great  sandstone  forma'jion  Ijmg  b  low  the  Keatuoky  river  marble 
rock,  and  generally  considered  ol  the  age  of  the  Cdlcifoious  Sand  Kock 
and  Potsdam  Sandstones  of  tie  New  York  survey. 

In  both  cases  tlie  water  seems  to  be  held  up  in  the  sandstones  from 
the  impervious  character  of  the  shales,  both  alternating  with  the  sand- 
stones and  forming  the  sub-strata  on  which  the  sandstones  repose. 

In  the  first  and  most  recent  of  th^e  sandstones  the  water  is,  generally, 
so  strongly  impregnated  with  salt  as  to  he  a  profitable  brine  to  work, 
containing  from  25  to  50  pounds  of  common  salt  in  100  gallons  of 
water, 


Hosted  byGoOgle 


GEtnLEAL  REPOBT  OF  GEOLOGICAL  SUEVET.  23 

la  tlie  secondj  or  moie  aatient  of  these  sanclstones,  the  water  is  also 
ganerally  impregnated  nith  silt,  to  the  extent  of  GOO  to  700  grams  in 
a  wine  gallon — mi^ed,  howevei,  with  a  viiiety  of  other  ssMs  and  mineral 
substances. 

The  following  analysis,  by  Prot!  J.  Lawrence  Smith,  of  a  wine  gallon 
oi  the  Duponts'  artesiiin  water,  at  Louisville,  gives  a  very  complete  expo- 
eition  of  the  composition  of  one  of  the  most  copious  supplies  of.  water 
ever  obtained  firom  the  Great  Lower  Sandstone  above  mentioned : 

CWorido  sodium - — G3l  .52C4 

ChloHde  calcium - - Cb.nkl 

Cliloride  magUHSiiim 14,7757 

ChliiiiJe  potii?9iuni _ -- 4.3316 

Chloride  iiliiminum _ I.ail9 

Chliiridelilliiuro.-. O.lOiS 

giilphriie  sfHl^ , 73.ail57 

Siilpliiiie  liroe - S'JA!i2 

Sulplmte  m-ijrnesiii _ _ 77.3383 

Buipluteiiluniina,. - _ l.tOlS 

Siilplmte  potnsh .:. 3.3243 

Biofirborinte  soda - S.72G4 

Biciibanatelime - _., B.Dai5 

Bionvl)oiii.lom>igiie3ia. - - - _.  2.7ft5S 

BtoarbountB  ii.0.. 0.L5IS 

Phiwphiite  tiod;i —  1 .5115 

LiJido  in.iEi>esium 0.;.'i47 

Bromide  masnesiura OAlih^ 

Bliioii- 0.8^7 

Oi'smiLc  ftintter_ _ _ _ 0.7(IS2 

Lasoiautialj-cla -,-  8.1931 


GASES   !N    ONE   GALLON. 

BuJplioretted  lijdrogen , _ S.IO.'IO 

Ciiibouiu  ncid _ 6.17S0 

Nitrogen. _,. _ -. l.oScO 

Professor  J.  Lawrence  Smilh  considers  this  Dupont  water  very  similar 
to  the  celebrated  Kissingen,  of  Bavaiia,  and  the  Blue  Lick  wdter,  in  Ken- 
tuiiky,  of  which  tliere  is  an  analyas  by  Dr.  Peter,  given  in  the  tliiid 
volume,  page  SOI,  of  the  Kentucky  Geological  Report. 

The  most  favorable  places  in  which  to  obtain  good  salt  water  from  the 
saud.ytone^  of  the  millstoue  gi-it,  are  where  the  lower  and  middle  coal 
measures  are  so  fir  depressed  beneath  the  surface,  by  a  gradually  dipping 
and  extensive  ti'ough  or  synclinal  fold,  as  to  bring  No.  11  or  12  coal 
noar  the  6ur&<!0.     By  boiing,  fitiin  this  goolc^ioal  horizon  into  the 
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depression  of  such  a  trough,  1000  to  1200  feet,  good  strong  biines  ate 
almost  invariably  struck,  which  either  overflow  or  reach  within  a  distance 
from  which  the  salt  water  can  be  pumped  to  the  suriace. 

In  Ohio,  excellent  guides  to  determine  the  position  of  the  first  and 
second  brines  in  these  sandstones,  are  two  hard  siliceous  rocks.  Tho 
uppermost  of  these  is  8  to  10  feet  thick,  and  the  upper  salt  rock  Hes  200 
feet  below  it.  The  lower  salt  rock  lies  450  feet  below,  or  650  feet  below 
the  upper  siliceous  rock. 

The  lower  hard  rock  is  40  feet  thick,  and  is  180  feet  above  the  lower 
salt  rock.  It  is  often  so  hard  as  to  require  forty-five  days'  labor  to 
penetrate  it. 

These  salt-beaiing  gritstones  yield,  in  some  salt  regions  of  this  coun- 
try, &om  100,000  to  1,000,000  bushels  of  salt  annuaUy. 

In  some  districts,  the  red  shales  that  lie  beneath  tlie  millstone  grit  also 
afford  good  brines. 

The  great  fault  that  runs  adjacent  to  the  Kentucky  river,  near  tho 
boundary  of  Madison,  Garrard,  and  Jessamine,  and  which  is  described 
in  third  volume  of  the  Geological  Report  of  Kentucky,  on  page  75, 
forms,  undoubtedly,  the  great  water  barrier,  whence  flows  the  water  down 
the  slopes  of  the  lower  sandstone  towards  the  Falls  of  Ohio,  in  such  vol- 
ume and  force,  that  from  the  Dupont  artesian  well  the  outflow  is  equal 
to  230  gallons  per  minute,  or  about  330,000  gallons  in  twenty-four 
hours;  the  water,  rising  by  its  own  pressure  in  pipes,  170  feet  above  the 
surfiice. 

The  following  is  a  concise  view  of  the  thickness  of  the  different  geo- 
lo^cal  formations,  from  the  top  of  the  black  slate  at  the  base  of  the 
knobs,  down  to  and  into  this  water-bearing  sandstone,  below  the  birds- 
eye  limestone  of  Kentucky : 

Black  liogula,  ahale  or  slate,  in  Jefferaon  county,  about IIO  feet. 

Falls  limestone.. - _ _—  1S>  to  100  feet. 

Magneaifiti  and  other  limeaKmes,  with  a  few  feet  of  gritsiones 350  to  400  feet. 

Blue  fossiliferoua  limestone  and  marls,  including  the  Trimble  countj  nmrbie  rock 414  feet. 

Birds-eye  limestone 546  feet. 

Water-bearing  sandstone,  with  occasional  beds  of  magne^an  limestone,  penetrated  by 

the  Dupont's  boring 541  feet 

These  tlucknesses  will  aiford  the  most  rehable  data  from  which  to 
calculate  the  depth  necessai'y  to  bore  from  any  of  the  above  geological 
horizons  to  reach  the  great  body  of  water  in  the  lowest  great  sand 
rock  of  tiie  West,  provided  the  dip,  and  other  circumstances,  are  fevor- 


HostedbyGoOgle 


QENESAL  BEPOBT  OF  GEOLOGICAL  SURTEY.  26 

able.     But  the  probabilities  are  that  it  will  be  impregnated  with  salts  and 
sulphuretted  hydrogen  gas. 

There  are,  however,  other  sources  of  water  that  may  he  anticipa  ed 
locally,  at  much  less  depths.  For  instance,  an  abundant  supply  of  water  is 
often  struck  about  250  feet  fro;n  the  top  of  the  black  slate,  after  reaching 
a  hard,  cellular,  cherty,  magnesian  limestone,  which  may  either  rise  to  the 
surface,  or  within  pumping  distetnce.  At  280  to  300  feet  water  may  also 
be  anticipated,  but  usually  impregnated  with  gaits  and  sulphur.  At  650 
to  700  feet,  after  the  borings  are  fairly  in  the  blue  fossiliferous  limes !;oue 
and  marls,  the  water  is'  usually  quite  brackish. 
4 
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CHAPTER  II. 

CHEMICAL  AND  AGRICULTURAL  GEOLOGY. 

THE   SOIL   AND   ITS    ANALYSIS. 

In  submitting  the  Chemical  Report  of  Professor  Robert  Peter  of  his 
analyses,  made  for  the  Geological  Survey  of  Keutucky  during  the  last 
two  years,  it  behooves  me,  as  Principal  of  the  Survey,  on  this  occasion 
to  add  some  remarks,  and  call  the  attention  of  the  public  to  their 
importance  and  value ;  not  only  that  justice  may  be  done  to  his 
extraordinary  chemical  labors,  and  for  the  reputation  of  the  Geological 
Survey  of  Kentucky,  but  more  especially  to  claim  for  agricultural 
cheinistry  that  position  amongst  the  exact  sciences  which  has,  on  several 
occasions,  been  denied  to  it  by  learned  men  and  even  professed  chemists ; 
thereby  retarding  its  progress,  and  creating  among  many  a  disbelief  as 
to  the  possibility  of  demonstrating  the  relative  fertility  of  soils  by  any 
process  at  present  known. 

In  order  to  make  myself  intelligible,  it  will  be  necessary  to  enter  here 
into  some  minutia^,  both  in  regard  to  the  arrangements  of  the  laboratory 
in  which  the  analyses  were  carried  on,  and  the  mode  in  which  Dr.  Peter 
conducted  tbem;  for  herein,  together  with  the  facilities  afforded  by  his 
connection  with  the  Geolo^cal  Survey  of  Kentucky,  and  the  large 
number  of  samples  of  soils  furnished  him  at  one  time,  lies  the  secret  of 
his  remarkable  success  and  his  extensive  contributions  to  agricultural 
chemistry. 

Without  a  knowledge  of  the  peculiar  circumstances  under  which  the 
work  was  performed,  the  amount  of  Dr.  Peter's  chemical  labor,  during 
the  last  six  years,  as  Chemical  Assistant  to  the  Survey  of  Kentucky, 
might  appear  incredible ;  for  he  has,  in  fiict,  performed  a  greater  number 
of  rdiaUe,  detailed,  practically  useful  analyses  of  soils  than  any  living 
chemist. 

In  chemistry,  as  in  all  other  handicraft  occupations,  long  experience 
and  Sequent  repetition  of  manipulations  give  facility  and  espertness,  not 
to  be  attained  by  any  short-hand  method.  These  remarks  are  pai'ticu- 
larly  applicable  to  Dr.  Peter's  case,  since  he  has  had  a  lifetime  of 
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^perieaoe  in  chemical  pursuits,  both  as  a  most  successful  teacher  of  the 
science  as  Professor  for  many  years  in  Transylyaula  University,  and  as 
an  adept  in  maiupulation  and  analyses ;  especially  in  soil  analyses. 

Independent  of  his  analytical  labors  previous  to  the  year  1854,  ha 
has,  since  his   connection  with   the  Geological  Survey  of  Kentucky, 


completed,  wi 
1,126  quanti 


with  the  aid  of  an  assistant,  the  extraordinary  number  of 
titative  chemical  analyses,  of  which  375  are  soil  analyses, 
in  which,  on  an  average,  12  substances  have  been  separately  determined. 

Admitting,  as  I  do,  that  we  have  a  few  excellent  analytical  chemists  in 
this  country,  yet  none  have  had  the  same  opportunity,  or,  at  least,  have 
iiiought  proper  to  turn  their  special  attention  to  the  analyses  of  soils ; 
so  that  none  have  had  as  much  expenence  in  this  department  of  analyt- 
ical  chemistry  as  Dr.  Pefer. 

There  are  many  brilliant  intellects  in  theoretical  chemical  science  who 
never  could  submit  to  the  close  confinement  and  mechanical  drudgery 
which  such  a  work  as  the  above  involves.  It  requires  a  steadiness  of 
purpose,  quickness  of  thought  and  motion,  untiring  perseverance,  unre- 
mitted for  months  and  years,  and  secluded  habits,  such  as  very  few 
individuals  can  endura  Besides  these  general  qualifications  and  facilities, 
there  mast  be,  in  order  to  bring  about  these  great  practical  results, 
attention  given  to  minor  detaUs,  such  as  that  no  unnecessary  steps  or 
movements  of  the  body  be  made  so  as  to  consume  time,  and  tliat  the 
personal  habits  of  the  operator  be  of  such  a  character  as  to  permit  the 
entire  concenti-ation  of  his  feculties  on  the  multiplicity  of  processes, 
requiring  his  unremitting  vigilance. 

In  the  operation  of  wdghing,  which  occupies,  perhaps,  more  time  than 
any  other  of  the  maiupulations  pertaining  to  soil  analyses,  much  tune 
is  saved  by  having  special  counterpoises  for  each  platinum  crucib!«  and 
cipsnleused  in  ignitions:  th^e  are  best  made  of  small  cylindrical  cups  of 
gilt  metal,  with  a  brass  or  platinum  wire  soldered  or  screwed  to  the  center 
of  the  bottom,  and  of  such  length,  projecting  above  the  rim  of  the  cup, 
that  it  can  be  conveniently  laid  hold  of  with  the  weighing  forceps.  This 
metalhc  cyhnder  receives  shot  of  different  sizes  ;  the  final  adjustmen's 
bemg  made  by  clippings  of  very  fine  platinum  or  tin  foil.  Every  time  a 
series  of  weighings  has  to  be  made,  the  correctness  of  this  counterpoie 
must  be  tested ;  but  this  is  done  comparatively  quickly,  as  a  clipping  of 
foil  added  or  removed,  or  a  touch  with  a  file  on  one  of  the  shot^  soon 
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makes  the  balance  true.  Having  employed  this  system  of  special 
standard  counterpoises  for  fifteen  years  in  my  own  laboratory,  I  know 
that  at  hs^  nine  tenths  of  the  time  required  by  the  plan  of  absolute 
weighing  of  crucible  and  contents  can  bo  saved ;  whiiej  in  addition  to  this, 
tliere  is  much  le^  liabiHty  to  error,  since  there  are  fewer  weights  to  be 
read  off,  and,  in  many  cases,  the  siiding-arm  and  saddle-weight  alone 
suffice  to  give  the  deaired  amount  i^ithout  handling  any  weights  with  the 
forceps  at  all 

To  save  yet  more  of  tliat  impoitant  element — it'me — in  liis  numerous 
weigliingg,  it  has  been  Dr.  Peter's  practice  to  use  two  platinum  crucibles 
at  once  for  his  ignitions,  so  that  one  might  be  cooling  whilst  the  othee 
was  over  the  flame  of  the  lamp. 

Of  course  the  chemical  balance  must  be  the  most  delicate  tliat  art  U 
capable  of  constructing,  turning  distinctly  with  the  one  ten  thousandth, 
or  at  least  with  the  one  five  thousandth  of  the  weight  of  the  substance 
to  be  analysed,  and  must  be  provided  with  that  invaluable  contrivance  of 
sliding-arm,  carrying  saddle-weight,  by  which  all  tho  nice  final  adjust- 
ments are  espsditiously  made,  without  the  aecessity  of  handling,  small 
weights  with  the  forceps.  With  all  these  aids,  after  he  has  become  accus- 
tomed to  the  movements  of  the  beam  and  its  machinery  for  raising  and 
loweiing  the  knife-edge  and  steadying  the  pans,  the  process  of  weighing 
is  divested  of  its  tedioueness ;  except  that  which  is  essential  to  tire  slow 
movements  of  all  delicate  balances. 

I\irther :  the  reagents  constantly  in  use  should  be  in  a  case,.resting  on 
the  working-table,  within  arm's  reach  of  the  operator,  and  his  recording- 
desk  in  a  drawer  of  the  same  table.  The  sand,  water,  and  steam-baths 
and  drying-oven  should  be  within  a  few  feet  of  the  working-table,  as  well 
as  the  balance-table,  to  avoid,  as  already  stated,  unnecessary  steps  which 
take  up  much  time  when  often  repeated,  as  they  are,  hundreds  of  times 
during  the  day. 

The  laboratory  must  be  supplied  with  a  sufficient  number  of  platinum 
crucibles  and  capsul&=',  gla&s  beakers,  funnels,  flasks,  tubes,  &c.,  to  onaUe 
the  chemist  to  put  into  operation  together  20  to  40  different  analyses; 
so  that  it  will  never  become  necessary  to  wait  a  single  moment  for  the 
completion  of  digpstions,  filtrations,  evaporations,  or  desiccations. 

When  so  many  aiulyses  are  conducted  at  the  same  time,  of  course 
erery  beaker,  fiinnel,  filter,  &b.,  must  have  not  only  its  appropiiate  num- 
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bei,  but  ilbo  \  II  in  oi  othei  miik  to  show  at  ouce  to  i\lut  seiies  of 
tniljseta  it  Lelong'5  ind  eveiy  caie  taken  that  thue  will  be  no  possibility 
of  (.onfoundms;  lebults  With  such  a  nunibei  of  operations  on  hantl  at 
once  iiot  a  tingle  numth  need  he  lo'it;  but,  at  the  &ame  time,  there  is, 
neeesaaiily,  such  a  continual  straaa  upon  the  mind  and  body  of  the 
chemist,  that  unless  he  has  a  laige  shaie  of  endurance,  patience,  and 
indomitable  persc^aince  he  will  soon  be  fahgued,  oi.  peihaps,  disgusted  : 
and  this  ib  the  leason  i\hy  so  few  favoi  or  adopt  this  system  of  simulta- 
neous iniljses,  hut  Jv  no  other  plan,  noi  without  availing  himself  of 
all  aids  to  economize  time,  could  Dr.  Peter  ever  have  accomplished  the 
work  ho  has  dono  for  the  Kentucky  Survey  in  the  last  six  years. 

Before  commencing  any  extensive  suite  of  analyses,  tiie  purity  of 
reagents  must,  of  coui'se,  be  ascertained ;  since  if  any  require  to  be 
purified  by  redistillation,  recrystallization,  or  otbei'wise,  all  these  opera- 
tions should  be  completed  previous  to  entering  on  the  course  of  analyses, 
so  as  not  to  interrupt  the  progress  of  the  work  by  stopping  to  purify 
any  required  reagent  And  here  I  may  mention  that  there  is  hardly  a 
angle  impprtant  reagent,  such  as  hydrochloric,  nitric,  sulphuric,  and 
oxalic  acids ;  ammonia,  oxalate  of  ammonia,  carbonate  of  ammonia, 
canstio  potash,  carbonate  of  potashj  even  when  purchased  of  the  most 
celebrated  houses,  as  chemically  pure,  but  reqnne  purif^'ing  in  order  to 
make  as  strictly  accurate  quantitative  analyses  as  have  been  made  for  the 
Kentucky  Geological  Survey. 

i*he  principal  operating  room  in  which  Dr.  Peter  made  his  analyses  is 
15  feet  square.  The  working  and  balance-tables  stand  within  three  feet 
of  each  other,  and  the  furnace,  sand  and  water-baths,  three  feet  from  the 
former,  so  that  one  or  two  steps  suffice  to  reach  all  important  parts  of 
the  dillerent  operations  in  tlielr  various  stages  of  progression. 

Dr.  Peter's  son,  who  act-ed  as  his  assistant,  did  most  of  the  crushing 
and  sifting  of  the  sods,  as  nell  as  the  washing  of  the  precipitates  on  tlie 
filters ;  so  that  Dr.  Peter  himself  was  principally  engaged  in  weighing 
out  lbs  &d\\%  transferring  them  to  their  appropriate  capsules  to  be 
dried,  or  to  the  flasks  for  solution;  igniting  the  precipitates,  weighing 
tlio  same,  recording  and  calculating  the  results  of  auiilyses,  adding 
reagents  to  solutions,  in  their  various  stages  of  progress,  and  superin- 
tending the  final  washing  of  each  precipitate  in  order  to  be  certain  that 
the  process  was  thoroughly  done;  thus  e^ery  moment  of  time  with  him 
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was  economized,  as  there  was  no  waiting  for  precipitates  to  subside,  for 
evaporations  to  be  completed,  or  filtrates  to  pass  through  their  respective 
filters,  so  many  being  under  way  there  were  always  some  ready  for  the 
nest  stage  of  the  analyses. 

Without  all  these  necessary  aids,  all  these  and  other  expedients  for  the 
saving  of  time,  and  without  immense  self-sacrifice,  on  the  part  of  the 
chemist,  and  a  great  risk  to  health ;  without,  also,  the  necessary  teleut, 
long  training,  and  a  strong  determination  to  carry  through  the  work,  ifc 
would  be  impossible  to  complete  so  much  chemical  work  in  the  same 
space  of  time  in  which  it  was  aecoihplished. 

I  hold  that  ^e  soil  analyses  made  in  connection  with  the  Geological 
Survey  of  Kentucky,  from  the  years  1854  up  to  the  present  time,  form 
the  most  important  contribution  ever  made  to  geologico-agricultural 
chemistry,  particularly  when  we  take  into  consideration  the  system  by 
which  these  soils  were  so  carefiilly  selected,  viz :  with  reference  not  only 
to  the  derivative  geological  formation,  but  often  to  the  individual  mem- 
bers of  these  formations.  Moreover,  wherever  it  was  practicable  the 
soils  were  collected  in  sets,  as  explained  in  the  previous  volume ;  No.  1 
being  the  virgin  soil ;  No.  2  the  soil  from  an  adjacent  old  field,  ten  to 
fifiy  years  or  more  in  cultivation;  No.  3  the  subsoil  from  the  old  field, 
and  No.  4  the  under  clay:  for  the  purpose  of  ascertaining  whether  the 
comparative  chemical  analyses  of  ih^e  soils  could  not  show — 

Mrsi.  The  relative  proportions  of  the  acids  and  bases  in  different 
soils. 

Second.  The  loss  of  these  by  a  long  series  of  annual  harvests  without 
manure. 

Third.  The  peculiarities  of  the  soils  derived  from  different  geological 


Fourth.  The  suitability  of  a  soil  for  any  particular  crop. 

Mftli.  What  addition  any  soil,  either  uncultivated  or  cultivated, 
requu'es  to  render  it  productive  and  remunerative  for  any  given  crop ; 
and,  of  course,  the  deficiency  in  the  soil  of  one  or  more  of  the  eleven 
elements  determined  by  chemical  analyses. 

Sixth.  The  possibility  of  comparing  the  composition  of  soils  from 
different  States  and  different  sections  of  the  Union. 

Any  one  who  will  take  the  trouble,  carefully  and  understandingly,  to 
examine  the  oumerous  soil  analyses  in  Dr.  Peter's  Report  and  his 
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i  tables,  drawn  up  with  so  much  labor,  may  soon  convince  him- 
self that  all  this  can  be  accomplished. 

In  twenty-one  cas^  out  of  seventy-nine,  the  comparative  soil  analyses 
of  soil  No  1,  (the  virgin  soil,)  and  soil  No.  2,  (that  from  an  adjoining 
old  field,)  has  shown  the  loss  sustained  by  harvesting  a  succession  of 
crops  without  return.  Most  of  the  eight  exceptions  are  in  situations 
where  the  soil  of  the  old  field  is  either  based  on  a  subsoil  richer  in  cer- 
t^  ingredients  than  the  ori^nal  virgin  soil,  or  where  the  old  field  is 
receiving  acquisitions  by  washings  from  easily  decompoang  shales  or 
argillo-calcareous  shell  beds,  or  where,  by  anniM.1  overflows,  or  permea- 
tion from  beneath,  alluvial  lands  are  receiving  fertilizing  saliforous,  silts. 
Tor  instance,  soil  No,  983,  fi'om  an  old  field,  contains  0.066  more  pot- 
ash than  No.  982,  the  vir^n  soil,  which  it  evidently  derives,  either  from 
the  subsoil  No.  984,  which  contains  0.078  more  potash  than  No.  982,  or 
else  from  the  decomposition  of  the  greater  proportion  of  clay  which  must 
be  in  the  soil  of  the  old  field,  shown  by  the  larger  quantity  of  alumina 
recorded. 

So  in  the  case  of  No.  1146,  it  is  evident,  that  the  larger  proportion 
of  both  potash  and  phosphoric  acid  in  this,  the  soil  of  the  old  field, 
than  in  the  virgin  soil.  No.  1144,  is  derived  from  No.  1147,  the  sub- 
soil, which  is  richer  in  these  ingredients  than  either  the  virgin  soil  or 
that  of  the  old  field,  and  from  the  decomposition  of  the  very  large  pro- 
portion of  ferruginous  clay  in  the  subsoil,  No.  1147. 

Again,  in  the  ease  of  No.  1149,  where  the  soil  of  the  old  field  has 
more  phosphoric  acid  than  No.  1]  48,  this  exception  is  explmned  by  the 
fact,  that  the  soil  of  the  old  field  is  receiving  acquisitions  by  the  com- 
paratively rapid  decomposition  of  the  subjacent  shell  beds,  made  mention 
of  in  the  description  of  the  locality  where  the  soil  was  collected,  which 
more  than  compensates  for  the  loss  sustained  by  cropping. 

A  amilar  explanation  is  applicable  to  Nos.  1205  and  1208.  The 
larger  proportion  of  phosphoric  acid  in  the  soil  of  the  old  field,  in  the, 
first  case,  is  derived  from  the  subsoil,  (1206,)  richer  in  that  acid  than 
No.  1204,  the  vii^n  soil;  and  the  larger  proportion  of  potash  in  the 
latter  is  evidently  derived  from  the  decomposition  of  ferruginous  clays, 
which  exist  in  larger  proportions  in  the  soil  of  the  old  field  than  in  the 
virgin  soil. 

The  increase  of  0.030  phosphoric  acid  in  No.  853,  the  soil  of  the  old 
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field,  has  evidently,  in  this  case,  been  from  fresh  decomposition  of  the  soil 
during  the  seven  years  in  which  it  lay  fellow. 

The  fractional  percentage  (0.059)  of  phosphoric  acid  in  No.  1042 
over;  No.  3041,  is  most  likely  derived  from  1043,  the  subsoil,  which 
contains  more  of  that  acid  than  No.  1041. 

In  the  case  of  No.  813,  the  0.032  increase  of  phosphoric  acid  over 
No,  812,  the  virgin  soil,  is  probably  owin  ,  to  an  oiiginal  dillerence  in 
the  two  soils,  since,  iil  a  moiiatainous  region  like  tliat  near  McCormick's, 
it  is  very  difficult,  if  at  ali  practicable,  to  collect  soils  for  compaiison 
under  exactly  parallel  conditions. 

This  is  probably  the  case  also  with  No.  885  ;  for  the  analyses  show  a 
much  larger  proportion  of  carbonate  of  lime  and  oxide  of  iron  and 
alumina  in  No.  884  than  in  No.  885,  which  proves  that  the  soil,  No. 

885,  has  been  derived  &oto  the  disintegration  of  a  different  layer  of  rock 
than  tliat  fi'om  which  No.  884  was  produced;  more  especially,  since. No. 

886,  the  subsoil,  shows  a  still  larger  increase  in  the  proportion  of  oxide 
of  iron  and  alumina,  and  in  it  there  is  also  more  carbonate  of  lime  than 
in  the  virgin  soil. 

The  larger  proportion  of  potash  in  No.  1128,  from  the  old  field,  has 
undoubtedly  been  derived  from  the  deocmposition  of  the  large  pro- 
portion of  ferruginous  clay  which  enters  into  its  composition.  This  soil 
was  taken  below  the  junction  of  the  black  shale  and  magnesian  lime- 
stones, from  the  latter  of  which  it,  no  doubt,  derives  the  0.291  excess  of 
magnesia  over  No.  1127. 

The  small  excess  of  potash  in  No.  1181,  over  the  virgin  soil.  No. 
1179,  is  due  to  the  greater  proportion  of  ferruginous  clay  in  No.  1181. 

The  larger  proportion  of  mineral  food  of  plants  in  No.  832,  over  that 
of  No.  831,  can  only  be  explained  either  from  original  difference  in 
these  soOs,  or  from  the  fact  that  in  many  parts  of  the  blue  limestone 
and  shell  marl  formations,  of  Lower  SOurian  date,  there  is  so  rapid  a 
decomposition  of  the  exposed  edges  and  surface  of  th^e  strata,  that  it 
may  keep  pace  with,  and  even  exceed  the  removal  of  the  acids  and  bases, 
by  cropping ;  especially  where  the  soil  lies,  as  it  very  often  does,  in 
valleys  surrounded  by  hills  composed  of  these  materials,  which  every 
shower  of  rain  washes  from  the  declivities  into  the  low  situations  ;  these 
crumbled  earths  are  rich  in  mineral  fertilizers.    It  is  for  this  reason 
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that  there  has  been  more  difficulty  in  demonstrating  the  deterioi-ation  of 
the  soUs,  in  old  folds,  in  this  geological  position,  than  in  any  other. 

Many  of  these  instances  cited  are  no  exception  to  the  gonei-al  law, 
which  I  consider  to  be  now  esta,blished,  that  soil  amdysis  is  capable  of 
shoioing  ihe  exhaustion  in  land  of  the  mineral  food  of  plants  hy  contimial 
cropping;  because,  in  Nmost  of  the  iiKtances  cited,  the  soil  of  the  old 
field  showed  a  decided  loss  of  the  most  essential  of  the  mineral 
fertilizers ;  though  it  might  in  a  few  isolated  eases  show  a  slight  increase 
of  one  or  two  of  the  constituents ;  owing  to  local  causes,  which  I  have 
just  esplained. 

I  desire  to  call  the  particular  attention,  not  only  of  the  agriculturalists 
of  Kentucky,  but  also  of  the  whole  world,  to  these  results;  because  we 
find,  in  this  very  age,  in  tliis  generation,  indeed,  in  this  very  year,  doc- 
trines advocated  entu'ely  at  vaiiance  with  tlie  opinion  that  continual 
cropping,  necessarily,  exhausts  land;  and  that,  too,  by  leading  agricultu- 
ralists, by  men  of  extensive  practical  experience,  managers  of  large  estates 
in  England,  and  men,  too,  who  are  wel!  read  even  in  the  chemistry  of 
agriculture. 

During  last  year,  a  work  has  been  pubhahed  by  Alexander  Burnett, 
M.  A.,  Land  Agent  and  member  of  the  Royal  Agricultural  Society  of  tha 
Central  Farmers'  Club,  London. 

In  this  work  we  find  tlie  following  doctrines  most  strenuously  advo- 
cated and  maintained  by  what  tbe  author  conceives  unanswerable  argu- 
ments and  statistics : 

That  tillage  is  not  only  a  suhsiiiuie  for. manure,  but  that  by  its  means 
any  soil  may  be  brought  to  its  UUaffe  sero  of  productive  capabiHty,  below 
which  (the  same  amount  of  tillage  continued)  no  modo  of  cropping  can 
reduce  it. 

And  because,  in  the  Rolharasted  experiments,  on  a  heavy  loam  soO, 
by  scarifying  and  plowing  this  Land,  and  drilling  in  wheat,  ibr  ten  suc- 
cessive years,  an  average  of  sixteen  bushels  of  wheat  to  the  acre  have  been 
harvestod,  without  the  addition  of  any  manure,  the  very  extraordinary 
conclusion  is,  drawn,  and  is  considered  as  fully  estahlished,  thai  if  the 
land  is  kept  clean  and  tvorJced  at  proper  seasons,  it  is  impossible  to 
exhaust  this  soil  below  the  power  of  producing  sixteen  bushels  of  tvheai 
every  yem. 
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On  the  same  page  of  this  volume,  the  following  passage  also  occurs : 

"  Tillage  is  to  be  regarded  as  a  means  of  replenishing  the  staple  with 
actual  materials  of  fertility,  although  impalpable  to  the  senses,  as  a  dis- 
tribution of  coui-t-yard  dung  in  the  turnip-field,  or  a  top-dr^ang  with 
special  manures." 

Further:  "that  tDlage,  without  the  use  of  any  manures,  was  sufficient 
to  maintain  land  in  full  heart." 

Dung  he  seems  to  consider  of  little  value,  except  as  a  means  of  divid- 
ing the  soil ;  for  we  find  him  quoting  from  TuU  in  support  of  this  view : 

"Dung,  without  tillage,  can  do  very  little;  with  some  tillage,  does 
somethmg ;  with  much  tillage,  pulverizes  (i.  e.  fertilizes)  the  soil  in  less 
time  than  tillage  can  do ;  but  the  tillage  alone,  with  more  time,  can  pul- 
verize (fertilize)  as  well," 

And  in  another  part  of  this  work  he  quotes  also  from  the  same  author : 

"  I  have  made  many  trials  of  fine  dung  on  the  rows,  and,  notwith- 
standing the  benefits  of  it,  I  have,  for  these  several  years  past,  left  it  off, 
finding  that  a  littie  more  hoeing  will  supply  it  at  a  much  less  expense 
than  that  of  so  small  a  quantity  of  manure,  and  of  the  hands  necessary 
to  lay  it  on  and  off  the  carriage." 

"  The  almost  only  use  of  all  manure,  is  the  same  as  of  tillage,  viz  : 
the  pulvtirization  it  makes  by  fermentation,  as  tillage  doth  by  attrition 
or  contusion." 

Many  more  examples  I  might  bring  forward  fi'om  the  same  high 
authority,  all  tending  to  persuade  the  former  tliat  there  is  no  necessity  to 
manure,  if  he  only  tills  his  soil  sufficiently ;  and  that,  by  this  method 
alone,  all  the  elements  of  .fertility  are  supplied  in  abundance,  even  if 
-successive  crops  of  grain  be  grown  on  the  same  ground,  without  alter- 
nation or  intermission,  year  after  year,  for  any  length  of  time. 

Whence,  then,  arisra  the  dissemination  of  such  delusive  doctrines  and 
mischievous  teachings,  tending,  as  they  inevitably  must,  to  encomrage  Ihe 
natural  repugnance  existing  among  formers,  in' this  country  at  least,  to 
go  to  any  trouble  and  expense  in  restoring  to  the  soil,  in  the  form  of 
manures,  the  mineral  fertilizers  of  which  they  rob  it  1 

Admitting,  as  I  do,  the  immense  heneG.tB  vihiGh  tiip.  present  generation 
can  derive  from  a  thorough  tillage  of  the  soil  and  drilling  in  the  gr^n, 
with  interculture  of  the  vacant  interval  during  the  growth  of  the  crop — 
and  though  it  may  be  a  fect^  that  by  these  processes  alone,  crops  of 
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wlieat  may  be  raised  for  thirteen  years  in  succession,  on  certain  soils, 
with  an  average  yield  of  sixteen  bushels  to  the  aero — yet  I  deny  the 
assertion  that  this  Ciin  be  done  without  exhausting  the  soil ;  and,  further, 
I  deny  the  proposition  tliat  by  tillage  idone  a  zero  of  productive  capacity 
can  be  attained  below  which  no  mode  of  cropping  can  reduce  it. 

The  fallacy  of  these  doctrines  arises  from  not  understanding  the  means 
by  which  tillage,  unaided  by  manure,  can  produce,  for  a  limited  time, 
remunerative  crops  of  corn  and  small  grain. 

Tillage  has  the  very  same  effect  on  soil  as  alternate  thawing  and 
freezing  and  the  vicissitudes  of  time,  only  in  an  increased  degree;  it 
disintegrates  fresh  soil,  exposes  new  surfaces,  and  brings  into  requisition, 
or  makes  available,  the  locked-up  mineral  acids  and  bases  that  constitute 
the  mineral  food  of  plants;  it  increases  the  porosioy  of  the  soil,  and 
gives  freer  access  for  the  atmospheric  elements  of  plants  to  enter,  either 
in  the  gaseous  form,  or  condensed  in  rain,  dew,  and  snow ;  thus  thi 
otherwise  immediately  unavailable  elements  of  fertility  are  more  rapidly 
brought  into  play,  than  by  the  slower  processes  of  nature,  which  are, 
however,  very  apparent  during  one  or  two  seasons  of  fallow.  Without 
denying  that,  by  the  means  above  cited,  highly  remunerative  crops  can 
be  raised,  without  the  addition  of  manure  by  the  present  genra^tion,  we 
do  most  emphatically  assert  that  this  cannot  be  done  without  corre- 
sponding abstraction  of  the  essence  of  fertility  of  the  soil ;  and  that  a  soil 
becomes  more  or  less  exhausted,  according  to  the  weight  of  the  grain  and 
straw  removed  from  that  soil ;  and  though  additional  tillage  may  be  able 
to  keep  pace  with  that  exhaustion  for  thirteen  years  or  longer,  according 
to  the  nature  and  lichnras  of  the  soil,  that  soil  will  become,  sooner  or 
later,  baiTen  for  the  kind  of  grain  successively  harvested  :  for  I  may 
just  as  well  be  told,  that  from  a  bottle  full  of  water  an  ounce  may  be 
yearly  taken,  and  yet  that  bottle  will  remain  full  without  any  water 
being  put  into  it  in  return,  as  that  wheat  may  be  harvested  from  the 
same  field,  year  after  year,  without  addition  of  manure,  and  remain  as 
rich  in  the  mineral  ("  ten-estrial ")  food  of  paints  as  it  was  originally. 
And  I  assert,  moreover,  that  tillage,  without  manure,  gi'eatly  hastens  the 
exhaustion  of  the  soO,  just  in  proportion  to  the  new  elements  which  it 
quickly  brings  into  play  for  the  nourishment  of  the  plant,  beyond  what 
would  be  supplied  by  ordinary  causes  in  operation. 

Another  fellac^  which  the  whole  argument  of  the  book  tends  to  die- 
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BSminate  is,  that  the  atmospheric  fertilizers,  which  high  tillage  indnceS  to 
peueirtite  the  soi),  restore  to  the  soil  all  that  plants  require  and  abstract 
from  the  soil ;  yeb  it  admits  that  tiiose  that  are  supplied  from  the  atmos- 
phere are  only  nitrogenous  piineiples,  water,  or  the  elements  of  water, 
and  eavhooic  acid;  and  it  advocates  strenuously  Uie  doctrine,  tliat  the 
special  manure  of  plants  are  the  niti^ogenous  compounds. 

Now,  the  truth  is,  and  has  been  proved,  oyer  and  over  ngain  in  practice, 
that  if  the  mineral  food  of  plants  he  absent  or  deficient  in  a  soil,  that 
even  the  most  potent  ultro  enous  applications  to  the  land  will  he  un> 
vai'ing,  until  the  mineral  acids  and  bases  are  supplied. 

"When,  then,  at  this  very  day  and  hour,  we  find  such  arguments  held 
np  by  leaders  of  agricuitural  societies  for  the  guidance  of  the  fiirmer,  is 
it  not  high  time  that  something  should  he  done  by  chemical  analyses  to 
counteitict  the  delusive  hopes  which  it  holds  out  to  the  agricultural  com- 
munity, that  land  never  can  wear  out  or  become  exhausted  if  it  be  only 
drilled  and  tilled ;  for  if  the  fanner  is  only  diligent  in  these  two  things,  he 
may  gi-ow  and  harvest  the  same  grain  crop  for  any  number  of  yeiivs  in 
succession,  pocket  a  handsome  profit,  and  yet  not  diminish,  even  in  the 
smallest  degree,  the  natural  fertility  of  (his  highly  taxed  land. 

Yet  this  same  author  admits,  most  decidedly,  that  land  may  be 
exhausted ;  but  attiibii;:e3  this  exhaustion  to  deficient  tillage,  as  may  be 
gatliered  Irom  the  following  parsgi-aph : 

"  In  fact,  tlie  reduction  of  a  piece  of  ground  from  fruitfulnfBS  to  infer- 
tility, by  over  cropping  and  under  tillage,  is,  of  all  kinds  of  evidence,  the 
most  palpable  that  that  soil  has  been  emptied,  for  the  time,  of  its  available 
ingredients  of  vegetation." 

And  then  goes  on  to  say,  that  it  is  for  such  cases  as  this  that  Leibig's 
well  known  dictum  is  applicable,  "that  in  tlie  manurial  department  of 
husbandry,  the  chief  object  of  the  farmer  ought  to  be  to  procure  from 
extraneous  sources,  and  restore  to  his  fields  those  fertihzing  minerals,  i.  e. 
terrestrial  substances,  which,  removed  from  thence  by  the  causes  above 
mentioned,  could  only  by  tliat  means  be  restored." 

Yet  Burnett  never  seems  to  dream  that  the  great  benefits  to  be  deiived 
by  the  present  generation  from  high  tillage,  cannot  be  obtained  without 
hastening,  proportionally,  the  exhaustion  of  the  soil  and  drawing  upon 
its  future  resources. 

And,  k  ths  fe^  sf  all  tei,  fw  fed  ia  (Jie  ffippeadl;^  to  thie  volums 
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the  report  of  a  debate  that  took  place  io  the  Agricultural  Society  of 
which  he  is  a  memher,  on  "the  system  of  cultivation  upon  mixed  soi'-s, 
which,  under  present  circumstances,  is  most  profitable."  lu  which 
debate  it  is  most  distinctly  and  emphatically  proved,  that  the  cause  oF 
the  almost  universal  failure  of  the  turnip  crop  v>  is  not  ittributable,  as 
some  supposed,  to  the  use  of  artificial  manuie«,  but  to  the  absti'action  of 
some  important  element  from  the  soU,  by  the  too  fiequent  growth  of 
turnips ;  that  the  soil  had,  in  fact,  become  "fn.k  of  turnips ;"  and  that, 
so  fiir  ii'om  artificial  manures  being  the  cause  of  the  fiiluie  of  the  turnip 
crop,  they  had,  in  fact,  very  much  tended  to  keep  it  "  ifloat." 

Instead,  then,  of  chemists  disparaging  sod  anal;  si-i  it  «hould  be  their 
pride  and  aim  to  endeavor  to  improve  and  perfect  the  methods  of  per- 
fovmiag  it  which  have,  since  the  time  of  Davy,  been  so  revolutionized 
tliat  soil  analysis  has,  since  then,  become  almost  a  now  branch  of  ana- 
^tical  t 


[Since  the  above  Report  was  penned,  G-eoIogy  and  the  scientific  world 
at  large  liave  sustained  an  immense  loss  in  the  lamented  death  of  tlio  dis- 
tinguished aathop.  A  short  obituary  notice  of  him  will  be  appended  to 
the  next  following  Eeport.]  P. 
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Chemical  Laeoratory  of  the  Kentucky  Geological  Survey,) 
LEXINGTON;  Kr.,  February  4th,  1860.     \ 
D.D.  Oimi,M.D.: 

Dear  Sm :  According  to  your  instructions,  I  herewith  transmit  to 

you  the  report  of  the  chemical  work  done  in  my  laboratory,  for  the 

Kentucky  Geological  Survey,  since  the  publication  of  the  third  volume. 

This  report  embodies  the  results  of  more  than  five  hundred  analyses, 

as  follows,  viz : 

Of  soilB,  &c.,  from  the  Lower  Silurian  group 59 

Of  soils,  &c.,  from  the  Upper  Silurian  group. _ 23 

Of  soils,  &C-,  from  the  Deronian  group 27 

Of  soils,  &c.,  from  the  aub -carboniferous  group. 33 

Of  soils,  So.,  from  tho  coal  measurea  group 25 

Of  soils,  Bic-,  from  Iowa,  Illinois,  Minneaota,  and  Wiaconain.. 7 

—  173 

Of  limestones,  hydranlic  and  common. _ 75 

Of  ironoreaof  thelimoniteTarietj 75 

Of  iron  ores; — carbonate  of  iron 35 

Of  coals - — 36 

Of  eandatones,  shales,  olajs,  &c _.  23 

Of  iron  fornaee  slags 22 

Of  pig  iron - 31 

Of  mineral  waters 20 

Of  remains  of  mastodon,  &c.,  &e.,  &c 7 

Of  ashes  of  various  samples  of  tobacco. 30 

Of  ashes  of  wheat,  Indiim  corn  and  cob,  wine,  &c 8 

529 

In  all,  five  hundred  and  twenty-nine  analyses,  made  during  the  past 
two  years  of  the  survey. 

The  forwarding  of  the  report  has  been  a  little  delayed  by  an  effort 
which  I  have  made  to  reduce  its  size.  Rnding,  after  some  fifty  pages 
had  been  prepared,  that  it  was  hkely  to  be  quite  voluminona,  I  adopted 
the  plan  of  tahulating  the  results  of  the  analyses  of  the  soils,  ores,  &c , 
&c.,  which  came  from  the  same  locahty,  thus  greatly  reducing  its  magui- 
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tade  and  facilitating  comparison.  It  was  necessary,  therefore,  to  re-write 
the  first  portion,  according  to  this  plan.  I  have  also,  as  usual,  tabulated 
all  the  principal  analyse  at  the  end  of  the  report;  the  soil  analyses  being 
arranged  according  to  the  geological  formations. 

You  will  observe  that  there  is  now  reported  one  hundred  and  seventy- 
three  new  analyses  of  soils,  sub-soils,  nnder-clays,  and  marls,  and  that  of 
these  seven  were  of  soils  principally  from  the  northwestern  Stat^,  made 
for  the  purpose  of  comparing  the  soils  of  Kentucky  with  the  primeval 
Boil  of  that  great  region ;  and  that  our  good  lands  do  not  suffer  in  the 
comparison. 

There  have  now  been  analyzed,  in  this  laboratory,  as  many  as  three 
hundred  and  seventy-five  soils,  snb-soils,  &c.,  &c.,  principally  from  this 
State;  and  the  results,  published  in  the  several  volumes  of  our  Reports, 
form  a  greater  body  of  statistics,  as  to  the  chemical  composition  of  soils, 
than  is  to  be  found  in  any  part  of  the  world. 

In  the  course  of  these  soil  analyses,  a  comparison  was  made  in  seventy- 
lune  cases  of  the  analysis  of  the  virgin,  or  uncultivated  soil,  with  that  of 
some  from  a  neighboring  field  which  had  been  cultivated  for  a  gi"eater  or 
less  term  of  years ;  and  in  seventy-one  cases  out  of  the  seventy-nine  ifc 
was  demonstrable,  by  the  chemical  analyses,  that  the  soil  of  the  "old 
field"  had  lost  more  or  less  of  ite  essential  ingredients,  which  had  proba- 
bly been  mainly  removed  from  it  in  the  crops  produced.  In  eight  cas^ 
only,  out  of  the  seventy-nine,  did  the  soil  of  the  "old  field"  appear 
richer  than  the  neighboring  uncultivated  soil ;  and  in  several  of  these 
cases  a  rich  sub-soil  had  probably  been  mixed  with  the  surface  soil  by 
the  operations  of  the  plow.  So  that  it  is  evident  that  carefvl  cheani- 
cal  analysis  may  not  only  show  the  relative  proportions  of  the  grosser 
materials  of  the  soil — as  the  sand,  clay,  oxide  of  iron,  carbonate  of  lime, 
^c. — to  which  it  has  hitherto  heen  maiidy  restricted,  hit  is  also  competent, 
with  the  use  of  proper  precautions,  to  exhibit  the  relative  proportions  of 
the  more  essential  elements  conducive  to  vegetable  nourishment — the  phos- 
phoric and  sulphuric  acid,  the  potash  and  soda,  ^e. — which  exist  in  it 
only  in  small,  and  frequently  minute,  quantities;  so  as  to  enable  us  to 
detect  ihe  influence  of  the  culture  of  the  soil  in  producing  its  gradual, 
hut  certain,  deterioration. 

A  gratifying  result  is  exhibited  in  these  soil  analyses,  also,  in  the  fact 
that  a  large  proportion  of  our  Kentucky  lands  are  naturally  as  rich  aa 
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any  on  tbe  continent^  and  that  much  of  what  is  commonly  denominated 
poor  or  thin  land,  and  is  consequently  very  cheap  and  neglected  at  pres- 
ent, if  properly  cultivated,  in  tiie  light  of  modern  scientific  agviculture, 
and  by  the  energetic  use  of  tbe  necessary  capital  and  labor,  might  be 
made  as  productive  as  much  of  the  arable  lands  of  Europe,  or  of  the 
more  thickly  settled  portions  of  our  own  country.  Large  bodies  of  land, 
as  well  as  immense  deposits  of  mineral  riches,  now  held  much  below  their 
value  and  unappreciated  in  our  State,  i-equire  only  tiie  assistance  of  judi- 
cious public  improvements  to  make  them  highly  productive  and  profitable. 

Amongst  the  limestones  analyzed  will  be  found  a  considerable  number 
from  various  geological  formations  which  would  very  probably  make  good 
hydraulic  cement,  as  their  composition  is  similar  to  that  of  known  good 
hydraulic  limestones.  This  kind  of  limestone  is  veiy  valuable,  and  will 
come  more  and  more  into  use  as  the  country  advances  in  population. 
Amongst  themwOl  be  found,  under  the  head  of  Jeiilerson  county,  a  lime- 
stone from  Indiana,  which  was  used  in  the  construction  of  the  court- 
house in  Louisville,  which  was  found,  on  examination,  to  be  a  good 
water-lime,  and  which  experience  had  demonstrated  to  be  unsuited  for 
use  as  a  budding-stone,  because  of  its  porous  and  absorbent  nature,  and 
ita  great  tendency  to  scale  oiF  under  the  influence  of  the  atmospheric 
agents.  On  the  other  hand,  the  magnesian  limestones,  which  exist  in 
abnndance  about  Louisville,  as  well. as  in  various  other  parts  of  the  Sbite^ 
are  amongst  the  most  workable  and  durable  of  building  stones.  In  these 
respects  some  of  the  magnesian  limestones  of  the  Upper  Silurian  forma- 
tion closely  resemble  that  remarkable  magnesian  limestone  which  is  found 
amongst  the  very  lowest  beds  of  the  Lower  Silurian  rooks — under  the 
Kentucky  and  bird's-eye  marble — which  was  used  at  Lexington  in  tha 
construction  of  the  Clay  monument,  and  which  resembles  in  composition 
the  Dolomitic  marble  of  the  north, 

Tbe  limonite  hon  ores  analyzed  are  almost  uniformly  rich  and  valuable. 
A  large  proportion  of  them  wei'e  from  the  furnaces  in  Crittenden,  Liv- 
ingston, Lyon,  and  Trigg  counties,  collected  by  Mr.  John  Bartlett;  others 
mainly  fixtm  the  counties  in  the  noiiheastern  coal  field.  The  examina- 
tion of  these  ores,  as  well  as  of  the  carbonate  of  iron  ores,  the  samples  of 
pig  iron,  and  iron  furnace  slag,  will  no  doubt  be  of  considerable  assist- 
ance to  the  iron  manufacture.  It  would  appear  from  the  analysis  of  the 
Blag,  Of  ^  cinder  "  IVom  the  various  iron  furnaces,  that  in  tho&e  of  the 
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southern  portion  of  the  State  generally,  it  is  the  practice  to  use  a  smalleF 
relative  quantity  of  hm^tone  in  the  flux  than  is  employed  in  the  Greenup, 
Carter,  and  other  furnacee,  on  the  northeastern  coal  field.  It  is  beheved 
that  the  tendency  of  the  larger  propoi'tion  of  lime  in  the  flux,  within 
proper  limits,  is  to  remove  more  of  those  injniious  elements,  sulphur  and 
phosphorus,  from  the  iron.  This  is  true  especially  of  the  former  element, 
sulphur ;  but  some  doubt  exists  as  to  whether  Hme  alone  wiil  carry  off 
iheplwsphoric  acid  which  may  be  present  iu  the  furnace  charge,  and  pre- 
vent its  reduction  to  phosphorus,  which,  by  uniting  with  the  iron,  as  is 
well  known,  injures  its  tenacity,  by  making  it  "cold-shori." 

A  highly  interesting  feet,  demonstrated,  ia  the  analyses  of  the  iron- 
fiimace  slags  is,  that  phosphorus,  in  the  form  of  phosphoric  acid,  is  some- 
time carried  off  in  considerable  quantity  in  the  "cinder."  From  the 
known  strong  affinity  which  exists  between  phosphoric  acid  and  alumina, 
it  is  probable  that  this  acid  exists  in  the  "  cinder  "  in  combination  with 
that  earth,  and  that  hence  the  presence  of  (duminous  maiericds,  in  tlie 
furnace  cliarge,  is  favoraUe  to  the  production  of  tough  iron  from  ores 
cmtedninff  ph&sphorie  add.  It  is  therefore  recommended,  in  smelting 
many  of  the  limonite  ores  of  the  southwestern  furnaces — which  are 
found  to  contiun  very  little  alumina,  and  sometimes  a  considerable  pro- 
portion of  phosphoric  acid — not  only  to  add  enough  limestone  to  make 
the  cinder  a  " U-silicate"  like  the  cinder  of  the  Greenup  furnaces,  but 
tdso  to  add  to  the  charge  some  aluminous  materials,  such  as  clay,  shale, 
or  other  argillaceous  substances  free  from  phosphoric  acid ;  to  carry  off 
as  much  as  possible  of  this  injurious  ingredient.  In  this  manner,  it  is 
confidently  believed,  the  toughness  of  the  iron  wiU  be  increased. 

Amongst  the  coals  analyzed  were  two  specimens  from  Carter  county 
of  cannel  coal,  both  from  the  same  region,  which  exceed  even  the  Breck- 
im'idge  coal  in  the  production  of  oil,  as  they  also  contain  less  sulphur  and 
earthy  matters  than  that.  The  manufacture  of  oils,  paraffine,  &c.,  from 
eannel  coal,  has,  since  this  survey  commenced,  taken  a  wonderful  expan- 
sion in  this  country,  and  is  destined  still  more  to  increase  as  experience  in 
the  preparation  and  use  of  these  valuable  products  of  our  cannel  coal  is 
acquired.  Thei-e  can  be  no  doubt,  from  the  abundance  of  good  cannel 
coal  in  our  coal  fields,  and  the  large  quantity  of  the  oil  obtained,  that 
cheap  production  will  cause  very  extensive  consumption ;  and,  when  the 
hew)ier  oils  obtained  in  this  manufacture,  have  found  their  appropriate 
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application,  a  large  amount  of  capital  and  labor  will  be  profitably  used 
in  these  new  specie  of  industry. 

Great  drawbacks  at  present  on  this  manufecture  are,  the  great  expense 
incurred  in  machinery,  &c.,  in  experiments  to  find  the  best  processes, 
and  the  difficulty  of  obtaining  a  good  market  for  the  heavier  oils.  The 
first  will  cure  itself  in  the  end ;  and  it  may  be  that  ingenious  persons 
will  either  find  extensive  uses  for  the  heavy  oil,  or  that  by  a  new 
process  (of  graduated  destructive  distillation,  for  examplej)  it  may  be 
converted  into  oil  suitable  for  burning  in  lamps;  which  is  the  most 
extensive  application  of  the  more  volatile  and  fluid  coal  oils. 

The  thirty  analyses  of  the  ashes  of  tobacco,  fi-om  various  parts  of  the 
State,  as  well  as  from  Cuba  and  ^Florida,  were  undertaken  with  a  view  to 
ascertain  the  relationships  of  this  plant  to  the  soil  on  which  it  is 
grown,  as  well  as  the  influence  of  the  soil  on  the  character  of  the  tobacco. 
It  is  hoped  that  this  investigation,  which  is  more  extensive  than  a:iy 
other  pubfished,  so  far  as  the  writer  is  informed,  may  be  serviceable  to 
an  important  branch  of  agricultnre  in  our  State.  The  same  remarks 
will  apply  to  the  examination  of  the  mineial  ingredients  of  wheat, 
Indian  corn,  and  the  fermented  juice  of  the  grape.  By  the  latter  exam- 
ination it  is  shown  that  vine  culture,  if  judiciously  carried  on,  need  not 
be  as  exhausting  to  the  soil  as  the  ordinary  corn  crop.  This  branch  of 
agriculture,  which  has  extended  greatly  in  our  neighboring  Sfete,  Ohio,  is 
weU  adapted  to  this  region,  and  will  find  very  appropriate  soil  and 
location  on  much  of  our  land  which  is  now  considered  too  poor  or  too 
hilly  for  profitable  culture  in  the  ordinary  farm  crops. 

The  twenty  mineral  waters  examined  are  mostly  from  two  of  our 
well-known  watering  places. 

Yours,  respectfully, 

ROBERT  PETER. 
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GENERAL  REMARKS  ON  AGRICULTURE  AND  ON  SOIL 
ANALYSIS,  &c. 


Although  Kentucky  can  justly  boast  of  the  great  mineral  wealth  con- 
tained in  tlie  two  extensive  coal  fields  within  her  northei^stern  and  south- 
western boundaries,  with  thear  immense  deposits  of  iron  ores,  &e.,  &c., 
which  have  already  given  a  great  impetus  to  the  industry,  the  manufac- 
tures, and  commerce  of  our  citizens ;  yet,  when  we  observe  the  largo 
body  of  lands  in  the  center  of  the  State,  some  of  which  may  he  classed 
amongst  the  richest  on  the  surface  of  the  globe,  and  reflect  that  almost 
the  whole  area  of  the  State  is  susceptible  of  cultivation,  in  the  hands  of 
industrious  and  enhghtened  tanners,  we  cannot  fail  to  be  convinced  that 
agriculture  is  her  largest  interest  and  the  cultivation  of  her  lands  her 
greatest  source  of  wealth. 

That  this  will  continue  to  bo  the  case  as  long  as  her  lands  yield  abund- 
ant products  for  the  support  of  her  inhabitants  or  for  exportation,  and 
will  cease  to  be  true  when  they  become  worn  out  or  unprofitible.  so  that 
the  harvest  no  longer  repays  the  labor  spent  upon  the  soil,  is  a  fact 
obvious  to  tlie  most  casual  observer;  and  that  the  soil  may  become  thus 
unprofitable  in  the  course  of  time,  has  been  demonstrated  by  lamentable 
experience  in  the  history  of  large  bodies  of  land  on  the  Atlantic  shores 
of  some  of  the  older  States,  which  once  enriched  the  early  settlers  of  this 
country  by  their  luxuriant  growths  of  tobacco,  and  large  harvests  of  wheat 
and  corn,  and  which  now,  even  after  a  long  season  of  rest,  are  too  poor 
to  repay  the  labor  of  the  husbandman,  and  hopelessly  steiile  without  the 
application  to  them  of  imported  manures;  as  it  was  still  more  early 
exemplified  in  Europe  and  in  Afiica,  where  extensive  regions,  now  worth- 
less wastes,  yielded  in  ancient  times  abundant  harvests  of  grain  for 


This  deterioration  of  the  soil,  by  ordinary  cultivation,  is  beginning  to 
be  shown  in  the  rich  new  lands  of  the  west  and  northwest  of  our  own 
continent ;  on  which,  according  to  reliable  statistics,  the  crops  within  the 
last  ten  years  have  lamentably  diminished  on  the  best  culbi^ted  land^ 
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as  well  as  in  all  parts  of  our  country,  where  proper  care  haa  nob  been 
taken  to  keep  up  the  fertility  of  the  soil;  the  wheat  and  corn  crops, 
particularly,  being  found  to  be  much  less  on  tlie  same  extent  of  ground 
than  formerly.  According  to  J.  H.  Klippart,  Corresponding  Secretary 
of  the  Ohio  State  Board  of  Agriculture,  in  the  preface  to  his  elaborate 
work,  "The  Wheat  Plant,"  "Wheat,  the  staple  crop  of  Ohio" — where 
scarcely  any  efibrt  is  made  to  return  to  the  soil  the  essential  elements 
which  are  removed  from  it  in  the  crops — "  has  been  annually  diminishing 
in  its  yield  per  acre,  and  in  less  than  fifty  years  the  average  product  has 
been  reduced  from  thirty  to  less  than  fifteen  bushels  per  acre,  whUst  in 
Great  Britain" — by  the  use  of  guano,  bone  dust,  super-phosphates,  hme, 
marl,  and  a  more  thorough  culture — "  the  yield  has  increased  from  six- 
teen to  thirty-six  bushels  per  acre  during  the  same  period."*  According 
to  Jay,  in  his  "Statistical  View  of  American  Agriculture/'  "in  Indiana, 
the  river  bottoms,  wMch  used  to  produce  an  average  of  sixty  bushels  of 
corn  to  the  acre,  now  yield  only  forty  bushels."  Numerous  other  facts 
of  the  kind  could  be  quoted ;  and  we  may  add,  that  all  who  have  taken 
the  trouble  to  collect  the  statistics  on  this  subject  from  all  parts  of  the 
United  States,  have  come  to  the  same  conclusion,  viz :  that  under  the 
ordinary  system  of  agriculture  in  this  country,  our  lands  are  becoming 
less  fertile,  and  consequently  less  profitable  to  the  farmer  and  to  the 
community  than  formerly ;  and  tlius  every  year  the  territory  of  the  nation, 
on  which  it  depends  for  food  and  clothing,  undergoes  a  diminution  in 
value,  which,  taken  in  the  aggregate,  appears  immense ;  rendering  labor 
less  productive,  and  driving  population  fitrther  and  farther  west  towards 
the  Rocky  Mountains,  In  the  same  course  of  events,  these  new  lands, 
not  really  richer  than  were  most  of  those  of  the  older  settled  regions  in 
their  virgin  state,  will  be  reduced  to  the  same  unprofitable  condition,  and 
then  by  force  at  last  will  the  husbandman  he  obliged  to  study  the  philos- 
ophy of  his  profession,  and  to  learn  the  trao  principles  of  agriculture, 

*This  statement  of  Mr.  Klippirt  ia  denied  in  the  strongest  terms  in  a  review  of  this  work  in 
the  Ohio  Ciiltlvator,  Columbus,  Ohio,  October  15lh,  1869,  page  313,  in  which  it  is  called 
"  a  falsehood  pnC  forth  within  the  last  four  years  by  patent  medicine  men,"  &c.;  and  in  an  article 
in  the  same  p^odtcal,  November  let,  1855,  headed  Prof.  Mape»  andthe  Wheat  Crop  of  Ohio,  in 
which  this  statement  is  called  "  a  foyoritesoanclttl  of  Prof.  Mapes,"  it  is  asserted — 1st.  That  the 
Bvernge  whentcrop  of  Ohio  was  neDec  thirty  bushels  per  acrei  and  2d.  That  the  average  per  acre 
of  wheat  in  Ohio  amongst  the  majority  of  good  farmers  was  never  better  than  at  that  present 
time.  It  ia  evident  that  the  data  quoted  bythe  reviewer  arelmpBrfeot  for  either  side  of  Ihe 
qu^tion,  and  thai  this  stntemeut  of  Prof  Mapes  and  Mr.  Klippart  mnj  not  be  sufficiently  well 
grounded.  But  yet  the  general  fact  of  the  gradual  deteriomtion  of  the  soil  by  thriftless  culture, 
and  Che  consequent  diminution  of  its  crops,  is  unfortunately  too  widely  demonstrated  In  this 
country  aa  well  as  on  the  older  cc"""  "  '" 
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viz  :  how  to  cultivate  the  soil  aad  enjoy  its  products  without  impoverish- 
iog  it. 

That  our  own  soil,  in  Kentucky,  is  undergoing  this  gradual  proce^  of 
deterioratioOj  is  fully  shown  by  the  comparative  analyses  detailed  in  the 
following  pages. 

An  evil  so  great  as  the  serioi^  decrease  of  the  profits  of  labor  applied 
to  agriculture,  which  has  so  much  diminished  the  intclnsic  value  of  land- 
ed property,  in  many  plac^  in  the  older  countries  as  well  as  in  our  own, 
demands  the  serious  attention  of  governments  and  of  the  people ;  to 
discover  the  cause,  and  to  apply  the  remedy. 

Long  experience  in  agriculture  has  taught  the  importance  of  deep 
and  thorough  plowing,  of'  di'ainiug,  of  the  proper  selection  of  seeds,  and 
of  timely,  careful,  and  clean  cultivation,  as  well  as  the  adaptedn^s  of 
particular  crops  to  region,  locality,  soi!,  and  season.  It  has  taught  us 
the  advantages  of  fallow^  of  rotation  of  crops,  of  the  uses  of  green 
crops,  either  by  plowing  in,  or  by  feeding  animals  and  the  making  of 
barn-yard  manure,  for  the  restoration  of  tired  or  worn  down  fields. 
Many  of  the  valuable  precepts  of  modern  husbandry,  verified  by  long 
experience  as  the  best  for  the  production  of  good  crops,  were  indeed 
known  to  and  followed  by  the  Egyptians,  the  Greeks,  and  the  Romans; 
but  the  constant  deterioration  of  the  soil,  in  all  those  regions  where  the 
crops  were  permaoentiy  removed  fi'om  the  land,  to  be  consumed  in  a 
ditferent  iocafity,  whether  that  crop  consisted  of  grain  or  other  vegetable 
products,  or  of  animals,  showed  that  a  perfect  system  of  agriculture  has 
not  yet  been  attained ;  and  that  a  closer  study  of  the  soil  and  its  pro- 
ducts than  was  possible  to  the  ancients  is  necessary. 

The  ancient  theory,  that,  with  good  cultivdioTi,  the  land  is  inexhausti- 
ble, which  has  brought  these  disastrous  results,  is  yet  maintained,  even 
by  some  of  the  leading  agricultural  authors  of  Europe,  and  is  practically 
indorsed  by  most  of  the  formers  of  the  world,  and  especiaUy  of  this 
country.  In  our  rich  virgin  soil,  ordinary  care  in  sowing,  cultivation, 
and  harvesting,  only  is  necessary  to  secure  good  crops,  and  the  partial 
exhaustion  of  the  soil  is  scarcely  appreciated  in  the  first  generation. 
The  farmers,  who  come  after  these  first,  find  it  advantageous  to  plow 
deeper,  and  to  study  the  rotation  of  crops  and  the  renovating  influence 
of  clover;  their  successors  may  he  obliged  to  resort  to  barn-yard 
manure,  to  sub-soil  plowing,  or  may  even  think  it  more  profitable  to 
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seek  new  lands,  rather  thao  to  endeavor  to  renovate  the  old ;  whilst  the 
experience  of  older  countiies  have  shown  that  all  the  manure  which  caa 
foe  made  on  the  much  exhausted  lands  which  have  been  cultivated  through 
a  long  successioa  of  years,  is  not  sufficient,  in  many  cases,  to  make  them 
produce  profitable  creps,  with  all  the  labor  and  sldll  which  nmy  be 
applied  to  thom,  and  it  becomes  evident  some  extraneous  fertilizer 
must  be  appUed  to  the  worn  out  soil  to  enable  it  again  to  bear  remuner- 
ative crojra. 

In  England,  and  other  countiies  in  Europe,  as  well  as  in  some  parts 
of  this  countiry,  that  something  extra  was  found  in  plaster  of  paris,  in 
lim^  in  marls,  in  guano,  in  bone-dust  or  superphosphates,  in  phosphatic 
minei-al  substances,  in  various  salts  of  potash  and  ammonia,  or  in  the 
contents  of  the  coss-pools  and  the  water  closets;  and  it  has  been  mainly 
by  such  means,  aided  by  improved  machinery  and  managemeiit,  that  the 
products  of  the  fields  and  the  profits  of  agriculture,  in  Eagland  parlicu- 
krly,  have  been  wonderfully  increased,  so  that  the  grain  crops  have  been 
more  than  doubled  on  the  same  space  of  ground,  within  the  last  fifty 
years. 

A  difference  of  opinion  has  existed,  and  much  debate  arisen,  as  to  the 
really  essential  materials  which  are  taken  froni  the  soil  in  the  cultivated 
crops,  and  which  must  be  returned  to  !t  to  restore  its  fertility.  Some; 
maintaining  the  opinion,  which  was  held  formerly  by  Dumas  and  Bous- 
singault,  of  France,  and  still  upheld  hy  many  agricultural  writers  of 
England ;  contend  that  the  relative  proportion  of  nitrogen,  or  of  ammo- 
nia, in  a  manure,  determines  its  value  as  a  fertilizer,  and  that  the 
atmospheric  elements  of  vegetables  are  the  only  reafiy  important  ones. 
Others  consider  what  they  denominate  "himus"  to  be  the  true  food  of 
plants ;  whilst  others,  with  Sprengel  and  Liehig,  contend,  with  a  some- 
what better  logic,  that  the  ^xed  or  mineral  ingredients  of  crops  and 
manures,  such  as  are  found  in  thek  ashes  when  burnt ;  as  the  phosphates, 
lime,  the  alkalies,  &c.,  are  the  most  important  for  the  consideration  of  the 
farmer,  because,  whilst  every  different  element  of  the  vegetable  composi- 
tion is  equally  essential  to  the  growth  of  plants,  those  which  are  of  a 
fixed  natur^  and  only  to  he  found  in  the  soil,  were  to  be  more  carefially 
husbanded  and  preserved  from  waste  and  loss  than  those  elements  which 
are  everywhere  abundant  in  the  atmosphere. 

It  is  a  question  of  vital  importance  to  agriculture,  and,  consequently, 
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to  mankind  at  large,  on  which  depends  the  largest  and  nearest  i 
of  car  race,  and,  as  may  be  understood  on  reflection,  one  which  can  be 
decided  only  by  the  aid  of  modern  science-— only  by  ascertaining  the 
minute  composition  of  the  soil,  and  of  the  atmospheric  agents  and  water 
which  penetrate  and  moisten  it;  of  the  vegetable  and  animal  bodies 
produced  on  it,  and  of  the  elementary  nature  of  the  food  and  excretions 
of  plants  and  animals. 

Men  of  science  have,  with  great  activity,  thrown  themselves  into  this 
new  field  of  useful  research,  and  within  the  last  twenty-five  years  this  veiy 
important  question  may  be  said  to  be  in  reality  settled.  Twenty-five 
years  ago  some  of  the  ablest  chemists  of  the  world  had  fiiiled  to  detect 
that  important  ingredient,  potash,  in  soils,  and  the  existence  of  phos- 
phoric acid  in  them,  or  in  the  rocks  whence  they  were  derived,  was  almost 
matter  of  speculation  alone ;  but  now  careful  and  minute  analyses  have 
been  made  of  many  soils  in  various  parts  of  the  world,  and  the  mineral 
elements  of  plants  of  many  kinds,  and  the  remarkably  constant  nature 
of  their  ashes,  as  well  as  the  elementary  composition  of  manures,  have 
been  ascertained.  Numerous  experiments  have  been  made  on  the  growth 
of  plants  in  pure  sand,  pure  silex,  and  pure  charcoal,  &c.,  with  or  without 
the  addition  of  the  various  materials  beheved  to  be  essentia!  to  their 
growth — as  well  as  extensive  observations  in  the  garden  and  field  with 
various  salts  and-  fertilizing  agents — and  a  body  of  information  has  now 
been  obtained  which,  whilst  there  yet  may  be,  amongst  the  imperfectly 
informed  or  prejudiced,  some  warm  advocates  of  the  exclusive  humus, 
nitroffen,  or  mineral  theories,,  has  caused  the  real  men  of  science  through- 
out the  world,  whatever  their  supposed  partisans  may  think,  to  be  very 
much  of  one  opinion  upon  the  subject. 

The  rational  theory,  which  appears  to  be  based  on  truth,  now  generally 
maintaiEed  by  men  of  science  throughout  the  world,  is  the  result  of 
numerous  observations  and  experiments  mostly  made  within  the  present 
eentury,  and  may  be  summed  up  in  few  words : 

All  plants  and  animals  are  ulUm'ately  composed  of  comparatively  few 
elements ;  of  these,  some,  such  as  carlon,  hydrogen,  oxygen,  and  nitrogen, 
which  make  op  the  greater  portion  of  their  weight,  are  derived  by  vege- 
tables from  the  atmospheric  air  and  the  water  which  penetrate  their 
tissues,  and  obtained  by  animals,  directly  or  indirectly,  from  vegetable 
food.    The  remaining  elements,  equaUy  essmtid  to  organic  eanstmce,  but 
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found  in  vegetable  and  animal  bodies  in  much  smaller  proportions  than 
the  aimosphenc  elements  above  detailed,  are  derived,  mediately  or  imme- 
diately, from  the  soO,  and  have  been  called,  by  distinction,  their  ^xed  or 
mneral  elements;  these  are  potassium,  sodimn,  ealciuni,  magnesium,  iron-, 
manganese,  phosphorus,  sulphur,  cMonne,  silicon,  ^c,  mostly  existing  in 
the  soil  and  in  organic  bodies  in  the  state  of  the  oxides,  potash,  soda 
lime,  magnesia,  oxides  of  iron  and  manganese,  sites,  or  as  chlorides  of 
potassium,  and  sodium,  ^'c.  The  phosphorus  and  sulphur,  usually  found 
in  the  soil  and  absorbed  in  the  form  of  salts  of  their  acids  (phosphoric 
acid  and  sulphuric  acid),  viz:  as  phosphates  and  sulphates,  exists  also,  ia 
some  few  organic  compounds,  uncombined  with  oxygen. 

All  these  elements,  whether  from  the  aiano^here  or  from  the  soil,  are 
equally  necessai-y  to  the  formation  of  organic  tissues,  animal  or  vegeta- 
ble, and  the  absence  of  any  one  of  tiiein  would  be  latal  to  tlie  growth 
and  development  of  these  living  beings ;  conseijuently,  it  would  appear 
to  be  waste  of  time  to  theorize  as  to  the  relative  importance  of  any  of 
them.  Bat  in  practical  agriculture  the  case  ia  somewhat  different,  and 
the  one  set  of  elements — the  ^xed  or  se-called  mineral  elements — become 
most  worthy  of  consideration  and  care,  because  of  the  greater  danger  of 
their  alienation  and  loss,  and  the  greater  difficulty  experienced  in  their 
restoration. 

All  living  plants  can,  by  the  aid  of  solar  light,  decompose  the  water 
and  carbonic  acid  always  present  in  the  atmosphere  and  penetrating  the 
soil ;  and  it  is  thus  they  obtain  the  carbon,  hydrogen,  and  oxygen  neces- 
sary to  form  their  tissues ;  and  reliable  experiments  show,  in  the  air  and 
in  the  soil,  even  the  moat  sterile,  enough  nitrogen,  in  combination  either 
with  hydrogen  as  ammonia,  or  with  oxygen  as  nitric  acid,  to  .supply  the 
most  greedy  need  of  this  element  by  vegetables.  Indeed  it  has  been 
proved  that  many  plants-,  such  as  the  clover,  can  even  work  up  the 
gaseous  nitrogen  existing  in  such  large  proportion  in  the  atmosphere,  if 
indeed  all  vegetables  do  not  exert  this  power.  The  supply  of  these 
atmospheric  elements,  tlien,  is  constant  and  inexhaustible,  l^or  when 
these  organic  bodies  decay,  or  are  destroyed  by  any  process,  these  elements 
are  again  restored  to  the  atmosphere,  the  carbon  and  the  oxygen  forming 
carbonic  acid  again,  and  the  hydrogen  and  nitrogen  producing  water  and 
ammonia,  or  nitric  acid,  with  the  aid  of  the  abundant  oxygen  of  the  air. 
And  these  componnda,  as  gases  and  vapors,  ceaselessly  penetrate  the 
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atmosphere,  according  to  known  physical  laws,  causing  its  conipositioK 
to  be  uniformly  preserved,  and  insuring  to  vegetable  hfe,  on  every  inch 
©f  the  surfece  oi  the  globe,  a  constant  and  abundant  supply  of  th^e- 
important  elements. 

But  the  potash,  soda,  phospHontSy  S'^htir,  lime,  ma^nesm,  &c.,  &c.^ 
exist  only  in  a  fixed  condition  in  the  soil,  and  in  the  yoeks  fi-ora  whenccr 
it  is  derived,  and,  especially  the  four  first  mentioned,  in  ooly  hmited  and 
Gomparatively  minute  quantities;,  and  they  are  not  certainly  re-supplied 
by  any  general  natural  process,  when  they  have  once  been  removed  from 
it;  hut  when  they  have  been  taken  up,  as  they  continually  are.  into  the 
tissues  of  plants,  and  secondarily,  into  the  composition  of  the  bodies 
of  animals,  they  are  usually,  in  the  common  coarse  of  the  consumptioE 
of  agricultural  products,  entirely  alienated  fi-ora  the  soil  and  in  great 
measure  lost  to  it  forever ;  and  this  it-,  in  reality,  the  great  cause  of  the 
gradual  deterioration  of  the  arable  land  ob'^ervable  all  over  the  globe- 
where  agricultm'e  is  carried  on  according  to  the  ancient  methods. 

As  long  as  men  congregate-  in  toivns  and  cities,  and  consume,  withiu 
the  limits  of  a  amsll  space,  fat"  food  for  themselves  and  their  domestic 
animals,  for  clothing  and  for  fuel  and  construction,  the  products  of  a  large' 
extent  of  country,  without  returning  to  the  land  which  supplies  them  any 
of  the  phosphates,  the  dkaliea,  or  other  e^ential  materials  of  the  &oil ; 
which,  on  the  contrary,  are  constantly  lost  in  the  cess-pool  and  the  sewer;, 
&¥  allowed  to  find  thar  way  into  the  sfa-mms,  and  finally  into  the  sea;  sc 
long  will  the  country  be  gradually  impoverished,  whatever  care  may  be 
tal  en  to  i&tT,rd  the  process  by  venous  modes  erf  culture,  uidess  these 
elements  thus  withdrawn  from  the  soil  be  restored  to  it  from  some  othei 
-source  Science  ha'*  bng  since  domon&trated  that  no  dement  noi  the 
millionth  pirt  of  a  giam  of  mittei  of  iny  kitd  can  he  destioyed  by 
iny  knonn  power  c^  natuie  di  of  lit,  whilst  it  is  eiuilly  imposMble 
to  originate  it  or  to  change  its  nature.  The  various  products  of  the  soil 
consumed  as  food  are  not  really  d^troyed;  their  atmospheric  elements 
escape  mainly  from  the  bodies  of  the  persons  and  animals  who  consume 
them,  as  gaseous  and  vaporous  emanations,  from  the  lungs  and  the  skin  j 
whilst  the  fiTed  or  mineral  elements  pass  out  of  the  body  in  the  liquid 
and  solid  excretions.  That  quantity  of  these  fixed  materials  which  enter 
into  the  composition  of  the  body  at  death,  is  left  in  the  soil  which  hides 
itio%  which  gradually  returns  the  atmospheric  elements  to> 
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their  source ;  whilst  even  that  portion  of  the  products  of  the  soil  which 
is  used  as  fuel,  undergoes  the  same  process,  but  more  quickly,  giving  its 
volatile  portion  to  the  air  in  the  ascending  gases  and  vapors  of  the  smoke, 
and  leaving  the_fixed  elements  in  its  ashes. 

As  cities  will  contiaue  to  exist  and  increase,  and  consume  the  products 
of  the  countryj  a  true  system  of  agriculture,  the  first  principle  of  which 
is  to  maintain  the  productiveness  of  the  soil,  would  either  provide  for  the 
final  restoration  to  the  land  of  aU  those  valuable  fixed  ingredients  whitjh 
thus  accumulate  in  and  around  them,  or  are  carried  off  in  the  stieams 
into  which  they  are  drained,  or  give  it  an  equivalent  quantity  of  them 
from  some  other  source. 

In  China,  we  are  credibly  informed,  tlie  densely  populated  land  has 
its  fertility  perfectly  maintained  mainly  by  the  former  plan  alone ;  and 
in  Belgium,  and  to  some  extent  in  France,  the  small  farms,  which  are 
only  large  enough  to  support  the  fiimilies  which  cultivate  them,  and  ou 
which,  whilst  everything  raised  is  consumed  on  the  place  and  nothing,  or 
almost  nothing,  is  exported,  the  careful  preservation  and  application  to 
the  soil  of  all  kinds  of  manures  made  on  it,  keeps  it  constantly  in  a  high 
state  of  fertility.  The  Hemish  husbandry  has  long  been  noted  for  ite 
success  in  this  respect.  All  the  fertilizing  materials  from  the  dweUing- 
house,  the  stable,  the  barn-yard,  or  the  lane,  are  collected  into  a  cistern, 
where  they  are  allowed  to  undei^  a  kind  of  fermentation  with  an 
abundance  of  water,  and  then  the  fluid  mass,  properly  diluted,  is  appHed 
to  the  land,  at  appropriate  seasons,  with  very  striking  results. 

But  almost  insuperable  difficulties  prevent  the  practical  working  of 
any  known  plan,  in  this  country  or  in  England,  by  which  the  cities 
may  be  prevented  &om  draining  off  the  fertilizing  elements  of  the  soil 
of  the  regions  tributary  to  them,  and  the  nuisances  of  the  towns  may  be 
employed  to  re-enrich  the  country ;  and  railroads,  and  other  modem 
improvements,  have  so  fecilitated  the  cheap  transportation  of  agricultural 
products,  that  the  alienation  of  the  essential  elements  is  greatly  increased, 
asweU  as  the  difficulties  attending  their  restoration.  The  distance  between 
the  locality  where  they  are  produced  and  the  city  where  they  are  con- 
sumed bemg  so  great,  frequently,  that  the  necessity  is  almost  inevitable 
of  looking  to  some  other  sources  for  the  supply  of  the  lost  mineral 


It  is  fortunate  for  us  that  such  sources  exist,  to  some  extent,  in  varioua 
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parts  of  the  country.  The  rich,  fossiliferous,  easily  disintegrating  lime- 
stones and  marlstones  of  the  Lower  Silurian  formation — much  of  the 
soft  black  shales,  many  of  onr  marls  and  ander-clays,  in  several  regions, 
contain  much  potash,  soda,  sulphur,  phosphorus,  lime,  magnesia,  oxides 
of  iron  and  manganese,  and  soluble  silica.  The  chemical  analyses  of  the 
various  soils  of  the  State  and  of  these  rocks,  marls,  &c.,  show  their 
relative  adaptiveness,  and  indicate  the  possibility  of  obtaining  an  available 
supply  of  mineral  fertilizers  in  many  places;  and  the  more  thorough 
study  of  the  essential  mineral  elements  of  crops  will  enable  us  finally  to 
apply  them  judiciously. 

But  agricultural  experience  has  shown  that  something  more  is  required 
than  the  mere  presence  of  the  essential  elements  in  the  soil  to  make  it 
fertile ;  it  is  necessary,  also,  that  they  should  be  in  a  soluble  condition^ 
and  in  proper  proportion,  to  be  available  for  the  nourishment  of  plants. 
Hence  the  opinion  has  occurred  in  the  minds  of  some  that  soil  analysis 
is  not  of  any  use  in  determining  the  intrinsic  value  of  a  soil,  or  its 
peculiar  adaptiveness  to  any  particular  crop.  Yet  this  veiy  fact,  that  the 
essential  elements  of  vegetables  may  exist  in  an  unavailalle  condition 
in  the  soil,  could  cot  have  been  demonstrated  in  any  other  way  than 
by  chemical  analysis.  Common  sense  teaches  us  that  although  all  the 
elements  necessary  for  the  vigorous  growth  of  plants  may  be  present  in 
a  locality,  yet  the  failure  of  certain  conditions  would  prove  fatal  to  their 
development.  A  soil  is  just  as  rich,  per  se,  during  the  severity  of  the 
winter  months,  or  at  the  time  of  a  continued  drouth — just  as  full  of  the 
elements  of  vegetable  nutrition  when  drowned  by  a  surplus  of  water,  either 
of  which  conditions  would  wholly  prevent  the  growth  of  plants,  as  when 
the  warmth  and  genial  rains  of  spring  cause  vegetation  to  progrras  with 
giant  strides  on  the  well-drained  surface.  But  all  the  showers  of  April 
and  the  stimulating  warmth  of  early  summer,  would  &il  to  produce  a 
crop  on  land  in  which  th^e  elements  were  not  to  be  found.  The  same 
soil  which,  in  Ohio  or  Kentucky,  would  produce  a  luxuriant  growth  of 
Indian  corn,  transported  to  Northern  Canada  would  faU  to  bear  any  but 
a  scanty  and  imperfect  growth.  For  these  differences  of  production  the 
composition  of  the  soil  is  not  accountable ;  and  in  applying  the  facts  given 
by  soil  analyses,  all  those  conditions  which  influence  vegeta.ble  growth 
must  be  taken  intx)  consideration.  The  great  business  of  agriculture  is 
to  bring  together  all  the  lavorable  conditions  which  conduce  to  the  pro- 
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ductions  of  large  crops,  without  seriously  impoverishing  the  land ;  and 
amongst  these  a  proper  mineral  composition  of  the  soil  is  of  paramount 
importance,  and  indispensable  in  every  climate  or  situation  on  the  globe. 
A  great  deal  has  been  learnt  by  experiencBj  and  proved  by  scientific 
research,  as  to  the  best  modes  of  making  the  essential  elements  of  the 
soil  immediately  available  for  the  growth  of  crops.  For  example,  there 
is  much  ground  for  the  high  value  given  to  ammonia  and  its  salts,  in 
stable  manure,  guano,  poudrette,  &c.;  because,  uQt  only  does  this  alkali 
and  its  salts  yield  the  indispensable  nitrogm  to  plants,  but  they  are  also 
solvents,  to  some  extent,  of  the  earthy  phosphales  and  other  nutritive 
mineral  materials  of  the  soil,  bringing  them  into  a  condition  favorable  for 
immediate  absorption  into  the  tissues  of  vegetables.  The  same  reuiarlis 
will  apply  to  the  humus  of  some  writers.  Whilst  it  is  undoubtedly  true, 
as  is  asserted  so  strenuously  by  Licbig,  that  humus,  ^er  se,  cannot  afford 
any  nourishment  to  plants,  yet  it  must  be  universally  acknowledged  that 
the  presence  of  humus  in  a  soil  is  highly  conducive  to  its  fertility.  The 
term  humus,  as  understood  by  chemists  at  present,  is  applied  to  a  mixture 
of  compounds  of  carbon,  hydrogen,  and  oxygen,  and  sometimes  a  little 
nitrogen,  which  result  from  the  decomposition  of  vegetable  substances, 
and  which  give  the  dark  color  to  the  surface  soil  called  vegetable  mould. 
To  this  humus,  or  its  various  derivative  compounds,  have  been  applied 
the  terms  hmnine,  ulmine,  geine,  and  humie,  ulmlc,  geic,  crenic,  and  apo- 
crenic  acids;  none  of  which  substances  contain  any  of  the  _fixed  or 
mineral  elements  necessary  for  vegetable  nutrition,  when  obtained  in  then- 
separated  state  by  the  chemist.  But  they  possess  so  strong  an  attraction 
for  potesh,  soda,  lime,  magnesia,  oxide  of  iron,  &e.,  &,q.,  that  in  the  soil 
they  are  always  corabiried  with  them.  They,  morever,  aid  so  much  in 
rendering  these  substances,  as  well  as  the  phosphates  and  sihca,  soluble 
in  water ;  and,  besides,  they  absorb  the  gases  and  vapors,  water,  and  the 
heat  of  the  sun  with  such  force,  that  there  is  much  reason  for  the  opinion 
of  Berzelius  and  others,  that  vegetable  moidd  is  the  real  source  of  fertil- 
ity.*    On  examining  the  report  of  the  analyses  of  soils,  given  in  thia 

*  Beczelivis  sajs;  "  Arable  soil  is  a  layer  of  Tegetabie  mould  ((wre  vsgetalej  placed  on  a  layer 
of  enrth  which  does  not  eonlain  humua.  Its  fertility  depends  on  the  quiintitj  of  tJie  latter  which 
it  contains.  Vegetables  diminlali  eonstautly  the  queatitj  of  geine  contained  in  the  soil,  Rnd 
when  we  remove  the  plaota  whieh  liaTe  vegetated  in  thai  earth,  as  is  almost  alwajs  done  witli 
arable  land,  this  in  the  end  beconiea  exhausted  to  Buch  a  degree  that  it  no  longer  produces  an;- 
thing.  Foe  this  reason  we  nwuture  tbe  soil-" — Bertdiue,  Traite  de  Ckem.,  Freadi  Ed.,  1832,  wl. 
6,  J.  579. 
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and  the  preceding  volumes  of  the  survey,  it  will  be  seen  invariably  when 
the  sub-soil  is  poorer  in  organic  matters  tiian  the  surface  soil,  that 
although  it  is  really  richer  in  potash,  phosphates,  &c.,  than  that,  digestion 
in  the  carbonated  water  gives  a  smaller  quantity  of  sohhk  extract  from 
the  sub-soil  tiian  is  obtained  from  the.  surface  soil  which  contains  more 
humus'.  Hence  such  sab-soils,  although  proved  to  be  very  rich  in  the 
essential  mineral  elements,  would  be  found  not, to  be  as  faitile,  at  first, 
as  might  be  expected  from  their  mineral  composition,  and  would  i-equire 
some  time  to  acquire'Tiumus  by  tlie  decay  of  vegetables  on  it,  or  the 
application  of  organic  manures,  to  bring  its  mineral  treasure  into  a  soluble 
or  available  condition.  In  this  we  find  one  reason  of  the  utility  of  barn- 
yard manures,  and  for  the  plowing  in  of  clover  and  other  green  crops ; 
whilst  for  the  want  of  such  applications,  to  bring  the  essential  elements 
to  a  soluble  condition,  to  attract  moisture  and  gases,  to  give  a  dark  color 
to  the  soO,  favorable  to  the  .absorption  of  heat  from  the  sun,  the  mineral 
fertilizers  alone  have,  in  many  instances,  appeared  to  fiiil  to  produce  the 
effects  which  scientific  theory  seemed  confidently  to  predict. 

The  conditions  which  must  combine  to  produce  the  great  result — plen- 
tiful and  profitable  harvests  without  disastrous  injury  to  the  soil — are 
therefore  numerous.  The  busings  of  the  true  agriculturist  is,  conse- 
quently, an  elevated  one,  requiring  much  more  preliminary  training  than 
is  usually  given  to  it  by  its  followers.  A  great  reform  is  necessary  in 
regard  to  it  throughout  our  whole  country,  to  prevent  the  impending  evils 
which  will,  in  time,  certainly  follow  the  gradual  deterioration  of  our  arable 
lands.  More  attention  mijst  be  ^ven  to  the  education  of  youths  destined 
for  the  profession  of  ferming,  and  the  scheme  of  instruction  in  general 
must  be  modified  from  the  time-honored  system,  almost  exclusively  pur- 
sued in  our  colleges  and  academies,  according  to  ■which  the  great  advances 
which  have  been  made  in  modern  science,  and  its  applications  to  the  want-s 
of  society,  are  almost  entirely  ignored;  and  the  training  of  the  young 
men  of  the  nation  should  be  more  fully  adapted  to  our  modern  pursuits 
and  the  requirements  of  our  modem  civilization. 

It  is  hoped  and  believed  that  some  benefit  wiU  be  ultimately  conferred 
on  the  community  at  large,  and  on  agriculture  in  particular,  by  the 
numerous  analyses  of  soils,  sub-soils,  under-clays,  marls,  and  of  the  rocks 
which  underlie  them  and  contributeto  their  formation,  contained  in  thrae 
volumes.     A  prejudice,  has  arisen  as  to  the  utihty  of  this  land  of  exam- 
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ioataon,  even  in  ttie  minds  of  some  of  our  best  agriculturists ;  for  wHeli, 
howeverj  there  is  much  appearance  of  reason ;  so  few  analyses  of  this 
kind  have  been  made,  even  yet,  relatively  to  the  very  extensive  field  to  be 
explored,  that  it  may  well  be  believed  that  a  Mr  comparison  of  results 
necessary  to  the  Mi-  establishment  of  the  truth  in  regard  to  vegetable 
nourishment  can  hardly  yet  be  made ;  whilst  many  of  those  examina- 
tions which  have  been  made,  have  been  so  imperfectly  done,  tliat  some 
of  the  most  (ssential  elements  of  the  soil  have  not  been  detected  or  esti- 
mated, and  the  analyses,  theiefore,  are  worse  than  useless. 

The  diifioulties  attending  such  examinations  as  these,  when  they  are 
made  with  all  the  precautions  necessary  to  give  value  to  the  results,  are 
so  great,  and  the  appreciation  of  their  value  so  limited,  specially  amongst 
pi-actical  men,  who  !mve  not  all  been  educated  to  comprehend  even  the 
terms  of  inodern  science,  that  if  left  to  individual  enterprise  alone,  suflh 
a  work  would  not  be  undertaken  for  ages,  as  the  comparative  analyses  of 
the  various  soils  of  a  State,  Yet  it  is  fully  demonstrable  that  through 
the  scientitic  investigation  of  the  nature  of  soils,  manures,  and  of  the 
products  of  oar  fields,  li^  the  only  pathway  for  further  improvement  in 
agriculture ;  a  matter,  now  and  from  henceforth,  of  vital  impoi-tance  to 
the  world;  and  it  is  as  much  the  duty  of  governments  and  communities 
to  provide  for  the  prosecution  of  this,  as  it  is  to  institute  surveys  and  im^ 
provements  of  coasts  and  harbors,  and  to  establish  geographical  linra 
and  boundaries.  Such  information  once  obtained  and  published,  how- 
ever abstruse  the  details  may  appear  to  the  casual  reader,  or  the  imper- 
fectly trained  operative,  cannot  fe,il  in  the  end  to  find  its  appropiiate 


Such  a  work,  to  be  eminently  useful,  must  be  thorough  and  exhaust- 
ive, and  can  in  no  way  be  so  economically  carried  on  as  by  the  pati'oa- 
age  of  a  State,  a  government,  ox  a  community.  When  a  single  soil  is 
to  be  examined,  and  the  exclusive  attention  of  the  chemist  is  given  to  it, 
to  secure  the  nicest  accuracy  in  the  results,  without  which  all  his  labors 
would  be  worse  than  useless,  one  month  of  time  would  be  little  enough 
for  the  purpose.  One  of  our  most  distinguished  chemists  in  the  North 
[see  Patent  Office  Reports,  Agriculture,  1858,  page  291]  emphatically 
asserts,  that  whilst  it  demands  from  twenty  to  twenty-five  days  to  execute 
an  accurate  soil  analysis,  "  no  chemist  can  properly  attend  to  more  than 
one  analysis  at  a  time."     But^  with  due  deference  to  so  distinguished 
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authority,  I  make  bold  to  assert,  as  the  result  of  full  experience,  that, 
when  a  large  nimiher  of  soils  are  collected  together  at  the  same  time  for 
analysis,  with  a  proper  organization  of  the  laboratory  and  arrangement 
of  the  various  processes  with  a  Tiew  to  the  saying  of  time  and  labor,  as 
many  as  twenty  to  twenty-five  of  these  different  analyses  may  be  com- 
pleted within  the  same  space  of  time^  without  the  slightest  neglect  of  any, 
or  the  least  sacrifice  of  accuracy;  whilst  from  twenty  to  forty  different 
analyses  may  be  in  different  stages  of  progress  at  the  same  moment,  all 
under  the  eye  of  a  single  experienced  analyst.  In  thus  arranging  his 
operations  in  the  laboratory  of  the  Kentucky  survey,  to  efiect  the  largest 
possible  amount  of  work  with  the  greatest  economy  of  time,  labor,  and 
expense,  the  writer  had  an  cj'e  entirely  to  the  attainment  of  valuable 
comparative  results,  knowing  that  the  true  value  and  utility  of  such  labors 
can  only  be  established  after  thorough  experience  and  in  a  great  number 
of  separate  examinations.  Hence,  he  has  made  many  other  minor  and 
unimportant  matters  of  detail,  in  common  laboratory  routine,  bend  to  the 
great  design  of  completing  the  greatest  possible  number  of  accurate  min- 
ute analyses.  And,  as  the  time  of  the  analyst  is  usually  frittered  away 
in  a  multitude  of  small  operations,  as  many  of  these  as  possible  have 
been  performed  simultaneously.  His  implements  have  been  multiplied  to 
a  number  sufficient  to  enable  him  to  digest,  filter,  ignite,  diy,  &c.,  a  great 
number  of  soils  or  educts  at  the  same  time ;  his  balance  and  operating 
feible,  in  continual  use,  have  been  placed  close  to  the  sand-bath  and  water- 
bath,  &c.,  to  prevent  loss  of  time  in  unprofitable  motions ;  and  the  absence 
of  a  separate  room  for  the  preservation  of  the  halance,  has  been  compensa- 
ted by  very  free  ventilating  flues,  so  arranged  as  to  carry  off  any  fumes 
which  might  injure  that  delicate  instrument,  and  thus,  with  the  use  of 
fixed  counterpoises  for  his  capsules  and  crucibles,  much  valuable  time 
has  been  saved  in  the  numerous  weighings.  In  this  manner,  with  the  aid 
of  a  young  assisktnt,  to  perform  many  of  the  mechanical  operations,  a 
numberof  minute  analyses  have  been  completed,  in  a  given  time,  which 
might  seem  impossible  to  one  who  always  worked  according  to  the 
ordinary  minor  rules  of  the  analytical  laboratory ;  and  a  gi'eat  number  of 
valuable  results  obtained,  at  a  very  much  smaller  expense,  than  would 
have  been  possible,  had  the  inv^tigation  been  left  to  individual  enterprise 
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DOTERMISATION   OF    THE   PHOSPHORIC   ACID     IN   SOII:S,   AND     SEPARATION   OF 
THE   MAGNESIA  FROM  THE    ALKALIES. 

Since  the  publication  of  the  description  of  the  metiiod  employed  in 
these  soil  analyses,  (in  Vol.  Ill,  p.  177  of  these  Reports,)  some  improve- 
ments have  been  made  in  these  processes.  Tie  use  of  the  molybdate  of 
ammonia  for  the  determination  of  phosphoric  acid,  hy  the  process  of 
Sonnenschein,  has  not  met  with  general  approbation  amongst  chemists, 
and  is  liable  to  great  irregularities,  unless  certain  precautious  are  taken. 
The  description,  in  Vol.  Ill,  of  the  modification  of  this  process  used  in 
my  laboratoryj  is  liliely  to  lead  to  error,  especially  in  the  statement  that 
hydrochloric  acid  is  added  to  the  mixture  to  destroy  the  ammonia  of  the 
test  liquid.  A  certain  amount  of  ammonia,  it  is  well  known,  is  always 
present  in  and  necessary  to  the  composition  of  the  yellow  molyhdo-phos- 
phatie  predpitate,  and  the  presence  of  any  chlorine  is  very  objectionable, 
by  rendering  this  yellow  compound  more  or  less  soluble.  The  precau- 
tions to  be  employed  are ;  first;,  after  having  burnt  out  all  the  organic 
matters  from  the  soil,  which  is  important,  to  digest  it  for  a  week  or  ten 
days  at  a  moderate  heat,  in  an  excess  of  slightly  diluted  nitric  acid,  with 
very  little  hydrochloric  acid  added.  The  filtered  solution  is  now  evapo- 
rated nearly  to  dryness,  at  a  heat  approaching  the  boUing  temperature,  with 
an  excess  of  molybdate  of  ammonia,  (as  compared  with  the  phosphoric  acid 
present;)  water  is  then  added  to  the  yellow  solid  residuum,  with  a  little 
nitric  acid,  and  it  is  allowed  to  stan  d  in  the  cold  a  few  hours,  when  it  is  wash- 
ed on  a  filter,  with  a  little  cold  water  slightly  acidulated  with  nitric  acid. 
It  is  now  dissolved  in  ammonia,  and  the  phosphoric  acid  precipitated  with 
ammonia-sulphate  of  magnesia.  As  the  yellow  precipitate,  containing  the 
phosphoric  acid,  is  soluble  to  some  extent  in  the  salts  of  ammonia,  even 
in  the  nitrate,  the  process  of  Sonnenschein,  in  which  much  nitrate  of 
ammonia  is  present  in  the  test  hquld  as  well  as  in  that  which  is  used  for 
washing  tlie  precipitate,  is  objectionable.  This  precipitate  is  also  soluble 
in  the  chlorides ;  hence  the  presence  of  chlorine  must  be  avoided,  and 
the  chlorine,  fi:om  the  little  hydrochloric  acid  used  in  the  ori^nal  diges- 
tion, must  be  entirely  removed  by  evaporation  with  the  excess  of  nitric 
acid.  It  dissolves  in  any  of  the  dissolved  salts  of  phosphoric  acid,  and 
for  this  reason  an  excess  of  the  molybdate  of  ammonia  must  be  added, 
(the  excess  of  nitric  acid,  with  the  little  chlorine  present  in  the  acid  filtrate, 
decompose  the  ammonia  which  is  united  with  the  excess  of  molybdic 
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acid,  and  this  latter  is  left  on  evaporation,  mixed  with  the  yellow  precipi- 
tate in  the  solid  residuum.)  According  to  Craw,  (Silliman's  Journal,) 
tills  precipitate  is  also  soluble  in  a  solution  of  the  alkaline  sulphates,  and 
in  sulphuric  and  nitric  acids,  and  in  hot  water.  A  soil  containing  much 
sulphuric  acid  would  therefore  give  irregular  results,  unless  this  be  first 
removed.  A  large  excess  of  water  or  too  much  nitric  acid  should  also  be 
avoided  in  the  washing  process.  With  these  precautions,  it  is  believed 
tiiat  for  the  ready  estimation  of  the  usually  very  small  amount  of  phos- 
phoric acid  which  esdats  in  soils,  no  process  yet  discovered  is  as  good  as 
this.  In  all  cases,  it  is  found,  however,  that  a  quantity  of  molybdic 
acid,  varying  from  one  to  six  per  cent,  of  the  weight  of  the  substance, 
goes  down  ivith  the  ammonia-phosphate  of  magnesia.  This  can  be 
mainly  separated  by  solution  of  it  in  hydrochloric  acid,  the  addition  of 
hydro-sulphuric  acid  or  sulphide  of  ammonium,  and  the  re-precipitation 
of  the  magnesian  phosphate  from  the  filtered  liquid. 

In  the  s^aration  of  the  dkalies  from  the  magnesia,  as  described  in 
Vol.  Ill,  it  is  found,  that  after  washing  out  the  carbonates  of  potash  and 
soda  on  the  filter,  the  addition  of  the  diluted  sulphuric  acid  alone  fails  to 
separate  all  the  magnesia  from  the  baryta  salts  present,  and  that  conse- 
quently there  is  too  much  loss  of  magnesia,  especially  in  the  analyses  of 
magnesian  limestones,  &c.  By  first  drenching  the  mixed  residue  of 
these  two  earths  with  the  diluted  sulphuric  acid,  and  then  pouring  into 
the  capsule  a  little  pure  nitric  acid,  and  diluting  the  mixture  considerably 
with  warm  water,  the  magnesia  is  completely  dissolved,  and  the  Joss 
avoided. 
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A  SUMMAET 


CHEMICAL  ANALYSES 


ORES,  ROCKS,  SOILS,  CLAYS,  MAULS,  IRON  FURNACE  PRODUCTS, 
MINERAL  WATERS,  &C.,  &C.. 

OF    KENTUCKY, 

MOSTLY  PKOCDKID  BY  D.  D.  OWEN.  M.  D.,  PRINCIPAL  GEOLOGIST,  AND  MESSRS.  S. 

S.  hrON  AND  JOSEPH  LESLEY,  Jb.,  ASSISTANT  GEOLOGISTS,  AND  MESSRS.  LES- 

QUBREUX,  DOWNIB,  AND  BAHTLETT,  AND  ANALYZED  BY  KOBEKT  PETBE,  M. 

D.,Mtc.,  chemical  assistant  to  THIL  STATE  GEOLOGICAL  SURVEY. 


BATH  COUNTY. 

No.  777 — LiMOJiiTE.     Labeled  "Slate  Furnace  Ore  Bank,  fouf  miles 
southeast  of  Owingsville,  Bcdk  county,  Ky. ;  Clinton  Bed  of  the  Tipper 
Silurian  formation.     i^The  three  followittg  described  specimens  will 
make  an  average") 
A  dense,  dark-brown  linionito,  ivith  a  reddish  ochreoiis  incrustation. 

Spedfie  gravity  3.514.     Powder  yellowish-brown. 

No.  778 — LiMONiTB.     {Labeled  as  above.) 
Resembles  the  preceding,  but  contains  more  cavities  Hned  with  duil- 
3'ellowish  odireous  ore.     Powder  of  a  yellowish-brown  color. 

No.  779 — LiMONiTG.     {Labeled  as  above.) 
A  porous,  friable,  duU-yeUow  limonlte,  with  some  layers  of  dense  dark- 
brown  ore,  inclosing  cavities..    The  soft  portion  presents  an  oolitic  appear- 
ance, fiom  the  presence  of  numerous  siiiall,  round,  hollow  grains.    Potwier 
brownish-yellow. 
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No.  780 — LiMONiTE.     Labeled  ''From  Old  Slate  Furnace  or  Wickliffe 
Bank,  a  very  thick  layer  near  JSlale  Creek,  Bath  county,  Ky." 
A  dense,  dark-brown  limonite ;  in  some  places  softer  and  more  porous ; 

presenting  a  rounded-granular,   or  oolitic   appearance.     Powder  of  a 

brownish-buff  color. 


COMPOSITION   OF   THKSK   rOTIR   LIMOUITR   OK 

ES,    ERIBD 

AT  212=  F. 

No.  777. 

No.  778. 

No.  779. 

No.  780. 

76.680 
.440 

■isso 

.886 
.935 
.358 
.197 
e.080 
11. SOD 

76.774 
.800 

1.018 
.680 

J. 206 
.S91 

.903 
7. 980 
11.760 

52,660 
2.643 

.781 
.580 
.438 
.235 
.509 

32! 780 
9.309 

Total - 

lOO.OUO 

100.199 

100.155 

100.437 

1.300 

1.740 

1.900 

53.400 

53.766 

36.878 

56  369 

These  ores  are,  generally,  quite  as  rich  in  iron  as  it  is  profitable  to 
work  in  the  high  furnace.  Indeed,  Nos.  777,  778,  and  780,  contain  so 
large  a  proportion  of  oxide  of  iron,  and  so  httle  of  earthy  materials 
for  the  formation  of  "cinder,"  that  it  would  be  expedient  to  mix  them 
with  poorer  ores  in  the  ftimace.  No.  779,  which  contains  nearly  33  per 
cent,  of  silicious  matter,  and  nearly  3  per  cent,  of  alumina,  would  answer 
well  for  this  purpose.  They  are  all  deficient  in  lime;  but  this  is  easily 
supplied.  The  most  serious  objection  to  these  ores  ^  in  the  consider- 
able proportion  of  phosphoric  acid  which  they  generally  contain ;  which 
has  a  tendency  to  render  the  iron  brittle  which  is  produced  from  them, 
No.  779  is  the  least  objectionable  in  this  respect.  The  use  of  a  large 
proportion  of  lime  and  pure  earthy  materials,  or  clay,  in  the  flux,  might 
somewhat  diminish  this  eyll,  by  carrj'ing  off  more  or  less  of  the  phos- 
phoric acid  in  the  cinder. 
No.  781 — ^PiG  Iron.    Leaded  "  Slate  Furnace  Piy  Iron,  Balh  county, 

Kentucky." 

A  pretty  hard,  fine-gi'^ned,  light-grey  iron,  which  yields  with  some 
difficulty  to  the  file.    Specific  gravity  7.069. 
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Iron - „      94.5'i3 

Gfapbit« - 1.700 

Combined  carbon ^ none. 

Manganese . , .693 

Silicon - 1.067 

Slag. 080 

Alnininum-^ 309 

Caloinm trace. 

Magnesium .169 

Potsaaiuca .142 

Soaium _ V _ __ .055 

Phosphorus _ _ 084 

Sulphur .135 

Loss- _ - 1.030 

100.00 

The  composition  of  this  iron  does  not  exhibit  as  large  a  proportion  of 
phosphorus  as  might  be  expected  from  the  ores  of  Slate  furnace.  The 
furnace  has  not  been  in  operation  for  some  years;  but  the  piece  of  hard, 
tvhite  iron,  of  which  the  analysis  is  given  abore,  was  obtained  at  the  old 
works,  and  believed  to  have  been  smelted  there. 
No.  782 — LiMONiTE.     Labeled  "Limestone  Ore,  {JVo.  7*,)  hrougM  ly 

Mr.  S.  G.  Berry,  from  the  east  side  of  Clear  Creek.     Clear  Creek 

Furnace,  {Bunt  ^  Berry,)  Bath  county,  Ky." 

A  dark,  nearly  black,  porous,  gi^anular  ore,  with  irregular  portions  of 
■whitish,  yellowish,  and  reddish.     It  adheres  to  the  tongue.     Powder  of  a 
reddish-brown,  somewhat  purplish,  color. 
No.  783 — ^LiMONrra:.    Labeled  "Limestone  Ore,  {JSfo.  9,)  west  side  of 

Clear  Greek.     Clear  Greek  Fwtiace,  ^c.     Brought  by  Mr.  IT.   G. 

Berry.") 

A  dark  colored,  nearly  black,  fine  granular  ore;  not  adhering  to  the 
tongue.     Powder  of  a  reddish-brown  color.     Spedfie  gravity  2.841. 
No.  784 — LmoHiTE.    Labeled  "Limestone  Ore,  {No.  5,)  on  limestone 

and  under  sandstone,  east  side  of  Clear  Creek.     Clear  Creek  Fwr- 

nace,  ^'c.     {Brought  by  Mr.  H.  G.  Berry^'') 

A  dense,  reddish-brown  hEematite,  cellular  in  parte.     Powder  of  a 
brownish-yellow  color. 
No.  785 — LiMONiTE.     Labeled  ("  No.  0)  Jones'  Bank,  fifteen  inches 

thick,  east  side  of  Clear  Creek.     Clear  Greek  Furnace,  ^c. 

hy  Mr.  H.  G.  Berry.'') 

A  reddish  and  yellowish  friable  ore,  exhibiting  some  dense  '. 
adhering  to  the  tongue.     Powder  of  a  light  reddish-brown  color. 

"The  numhei'S  in  bracketa  were  attached  to  these  Ofes  bj  Mr.  Berry. 
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No.  786 — LiMONiTE.     Zaleled  "  {-JVo.  S,)  ten  inches  thick,  above  lime- 
stone and  under  swidstone.     Clear  Greek  Furnace,  4*c.     {Brought  hy 
Mr.  H.  G.  Berr^.") 
A  dark,  nearly  black,  fine  granular  ore,  adhering  slightly  to  the 

tongae.    Powder  of  a  reddish-brown  color. 


COMPOSITION    OF   THESE   FIVE   LI 

MON.TE   OB 

ES,   I.KIB» 

ir  Eia"  F, 

No.  782. 

No.  783. 

No.  784. 

No.  785. 

No.  78G. 

Sa.lQO 
.^0 
tr.ice. 

1.010 
1.340 
.220 
.3Sfi 
.193 
.IS!) 
8.980 
5.420 

70.935 
.900 

1.139 
1.780 
.505 

.ayu 

.991 

.180 

18.640 

5.400 

73.886 
.980 
trace. 
.551 
.380 
.694 
.383 
.331 
.048 
11.S80 
13.900 

68.140 
3.733 
trace. 

J:S 

.347 
.336 
.413 
.133 
16.080 
9.040 
.098 

3.440 

PohiSh. - 

.703 

Silei  and  inaolubk  silicates 

91 .407 

100.669 

100,050 

100.223 
1.300 

100-000 
4.060 

Moisture,  espeUed  at  319°  F 

3.040 

3.700 

3.400 

57.510 

49.677 

51.043 

47.719 

No.  787 — Carbonate  op  Iron.     Labeled '^^  Kidney  Ore  {No.  1;)  hottom 

of  Clear  Creelc,  near  Clear  Creek  Furnace,  Bath  county,  Kentucky." 

{Brought  hy  Mr.  H.  G.  Berry.) 

A  nodule,  with  an  orange-brown  extenor  surface,  and  a  gi-cy  interior; 
eshibitiRg  a  few  minute  scales  of  mica.     Not  adhering  to  the  tongue. 
Speci/c  gravity  3.339.     Powder  of  a  grey-buif  color. 
No.  788 — Impure  Carbonate  of  Iron.    Labeled  "  {JVo.  2,)  found  in 

ike  place  of  Limestone  Ores  Ifos.  3  and  7.     Clear  Creek  Furnace, 
^•.."     {BrougM  ly  Mr.  H.  G.  Berry.) 

A  greenish-grey,  friable,  aandy  rock.     Powder  of  a  light  grey  color. 
No.   789 — Carbonate  op  Iron.     Lahded  "Carlonate  of  Iron,  just 

above  hlach  slate.     Clear  Creek  Mimace,  ■  i^'c."     {Obtained  by  Dr. 

Oioen.) 

Exterior  yellowish  and  reddish-brown ;  interior  dai'k  gi'ey,  fine-grain- 
ed ;  with  a  few  minute  scales  of  mica.     Not  adhering  to  the  tongue. 
c  gravity  3.370. 
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Wo.  787, 

...,.,. 

No.  789. 

47.330 

11.868 
4.180 
5.480 
7.754 
1.987 

.'475 

.674 

.071 

19.580 

44.575 
7.131 
3.530 

7 '.187 
.729 

i.iao 

.338 
.788 
.347 
37.390 
1.623 

286 

100.305 
0.600 

100.000 

0.800 

31.193 

26.630 

No.  790 — LiMONiTE.     Laheled  '^Gkar  Greek  Furnace  Ore;  ahove  the 
suh-carhoniferous  Limestone,  Bath  count?/,  Kff."     {Obtained  hy  Dr. 
Owen^ 
A  somewhat  coarse-grained  and  porous  limonite.     Adheres  to  the 

tongue.     Powder  of  a  purplish-brown  color. 

No.  791 — LmoNiTE.     Laleled"  Ore  over  the  Limestone  of  Clear  Creek, 
Bath  county,  Ky,     {To  be  examined  for  copper.")     {Obtained  by  Dr. 
Owen.) 
A  friable,  irregularly  cellular  ore,  of  a  yellowish-brown  color.     Incrust- 

ed  with  darker  material  on  some  of  ite  surfiices.     Adheres  shghtly  to  the 

tongue.     Powder  of  a  browmsh-yellow  color. 

No.  792 — LiMOSiTE.  Labeled  '^  From  Clear  Creek  Ore  Banks,  Bath 
county,  Ky.,  from  above  the  sub-carboniferous  Limestone."  {Obtained 
by  Dr.  Owen.) 

A  dense,  fine-grained,  dark-colored  ore.  Color  generally  dark  yel- 
lowish-brown, with  some  lighter,  dirty-buff  colored,  thin  layers,  and  some 
dark-purplish  incrustation.  Not  adhering  to  the  tongue.  Powder  of  a 
yellowish-brown  color. 
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Labeled  "  Ore  over  the  Idmestone  of  Clear 
To  he  examined  for  copper.^''     {Obtained 


No.  793 — iMPrntE  LiMONiTB. 

Creek,  Balk  county, . 

hy  Dr.  Oioen^ 

A  fine-granular  ore,  easily  broken.  General  color  dark  reddish-brown ; 
a  yellowish  and  reddish-white  material  appearing  amongst  the  grains  in 
iiTegular  portions.  Powder  of  a  purphsh-brown  color.  Resembles  No. 
782,  (No.  7,)  bnt  has  not  so  much  diffused  whitish  material.  Adheres 
to  the  tongue. 

No.  794 — LiMONiTB.  Labeled  "Block  Kidney  Ore,  over  the  Blade 
iSIate,  Clear  Creek  Valley,  Bath  eoimtij,  Ky."  {Obtained  by  Dr. 
Otoen.) 


COMPOSITION   OP   T 

iKSE  nvE 

LmONTTILS 

2  IS"  p. 

No.  7&0. 

No.  791. 

No.  792. 

No,  793. 

No.  794. 

^  TsTd 

3:580 
.972 
.303 
.930 
.193 

a. 190 

e.ooe 

65.400 
4.366 
traoo. 
.939 
.580 
1.014 
.934 
.656 
.945 
15.060 
12.100 

77.580 

i.eoe 

.504 
.580 

.7ao 

.904 
.386 
.260 
7.040 
11.500 

69.940 
3.997 
6.504 
2.556 
1.5^0 
1.783 
.267 
.698 
.902 
7.9gO 
6.900 

Brawn  oxide  of  manganese- 

.780 

.853 

.147 

Silei  and  insoluble  Mlieates 

44.880 

loa.soB 

100.607 

100.374 

100.637 

Moisture,  expelled  at  312=  F 

3.300 

9.000 

1.400 

2.500 

1.940 

Percentage  of  metallic  iron. 

60.415 

45.800 

54.330 

48.980 

96.612 

Those  ores,  amongst  the  Clear  creek  Umonites,  wluch  would  prob- 
ably yield  the  toughest  iron,  are  Nos.  782, 785,  790,  and  786,  ranged  in 
the  order  of  their  relative  freedom  from  phosphoric  acid.  Some  of 
these  ores,  containing  more  than  fifty  per  cent,  of  metalhe  iron,  especial- 
ly No.  790,  are  almost  too  rich  in  metal  to  be  profitably  smelt«d  in  the 
high  furnace,  without  the  addition  of  poorer  ores,  or  clay,  or  other  earthy 
matters,  with  the  limestone  used  for  the  flux.  Ores  Nos.  788,  789, 
snd  794,  would  answer  well  for  this  purpose,  if  their  eondderable  pro- 
portions of  phosphoric  acid  were  not  objectionable.  With  a  proper  selec- 
tion of  fluxing  materials,  these  rich  ores  would  iindoubtedly  make  good 
tough  iron. 
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The  carbonates  of  iron  Nos.  787,  788,  ani  789,  all  require  careful 
roasting,  and  contain  more  phosphoric  acid  and  sulphur  than  is  desirable ; 
for  although  it  is  probable  much  of  the  Jatter  injurious  ingredient  might 
be  dissipated  by  judicious  roasting  of  the  ore,  and  some  of  the  former 
may  be  discharged  in  the  cinder,  by  the  use  of  a  large  proportion  of 
lime  and  of  some  aluminous  material,  such  as  elay  or  poor  aluminous 
ore,  yet  it  is  probable  that  the  iron  made  from  ores,  which,  like  the 
above,  contain  much  phosphorus  and  sulphur,  cannot  compare  in  tough- 
ness with  that  made  from  a  purer  mineral.  For  many  purposes  to  which 
cast  iron  is  applied,  however,  great  toughness,  or  tenacity,  is  not  required, 
and  the  great  fluidity  of  the  melted  metal  which  contains  much  phos- 
phorus makes  it  run  freely  and  produce  sharp  castings- 
No.  795 — Ieon.  Labeled  ''Portion  of  a  Salamander  from  the  bottom 
of  an  old  furnace  hearth  Clear  Greeh  Furnace  Bath  county  Ky" 
A  flat  rusted  irregulai  miss  of  pietty  tou^b  iion  pie  entmg  quite 
a  bnllnnt  appearance  on  some  of  the  broken  edges  with  hi^e  hinmg 
fecets,  IS  th  ugh  it  was  cij  tallme  m  its  tructuie  It  extends  under 
the  hammer  in  1  j  lel  Js  easily  to  the  file  M  e  malleable  jron  but  ]S  nther 
whiter  thm  most  wiought  iion      "y     fie  grant j  G  01'' 


Slag 

AllD 

C  I     1 

Mg  e 


This  iron  has  been  de-carbonised,  to  a  considerable  extent^  by  long 
fosion  in  the  hearth  of  the  furnace,  or  by  some  mismanagement,  and  con- 
sequently became  too  pasty  in  consistence  to  flow  out  freely.  Masses 
of  such  iron,  chilled  in  the  furnace,  are  called  by  the  iron  men  sala- 
manders, and  frequently  cannot  be  removed  without  taking  down  the 
walls  of  the  furnace. 
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No.  790 — Ferruginous  Hydrauuc  Limestone.  Laheled  "  (iVo.  4,) 
same  led  as  ore  {No.  9,)  No.  783  ;  two  to  three  feet  thick,  wed  side 
of  Clear  Creek.  Clear  Creek  Furnace,  4*c."  {BrougM  hy  Mr.  H. 
G.  Berry. 

A  dull,  reddish-buif  fine-granular  rock ;  adheriBg  to  the  tongue.  Pow- 
der of  a  buff  color.     Specific  gravity  2.704. 

Nt).  797 — ^Ferruginous  Magnesiah  Limestokb.  Labeled  "Maffnesian 
Idmestone  of  the  Clinton  Groupe,  near  OwingsviUe,  Bath  county,  Ky." 
{Obtained  by  Dr.  Owen.) 

A  duU,  dark,  dirty  buff-colored  limestone^  with  dark  infiltrations  of 
oxide  of  iron  amongst  the  fossils,  which  are  abundant  in  it,  especially  a 
peculiar  entrochite  with  lobulated  periphery.  Powder  of  a  light  cinna- 
mon color. 


oonporaim  o.  th. 

E   TWO   LIMEaTONHS,    DRIEB   AT  212°  F. 

No.  79e. 

No.  797. 

63.340 
18.531 

s.oao 

.620 

.3B0 
.117 
.633 
.444 
.219 
n.540 
.263 

100. 000 

29.877 

s.sae 

0.700 

The  composition  of  No.  796  is  that  of  a  good  hydraulic  hmestone. 
This  rock  would  also  answer  for  a  flus  in  the  iron  furnace,  if  it  did  not 
contain  so  much  sulphuric  acid ;  which  would,  very  probably,  injure  the 
quality  of  the  iron  smelted  with  it. 

No.  797  contains  more  magnesia  and  less  sihca,  &o.  Similar  lime- 
stones to  this  are  described  under  the  head  of  Fleming  county.  If  this 
rock  contained  a  httle  more  silex,  it  would,  most  probably,  prove  a  good 
hydraulic  limestone.    Indeed,  some  magnesian  rocks,  containing  no  more 
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silica  than  this,  have  the  reputation  of  making  good  wder  lime.     Hence 
it  is  worthy  of  trial  in  this  relation. 

No.  718 — Mineral  Water.     Lahded^8dt  Sulphur  Water,  from  a 
well  ten  feet  deep,  about  sixty  steps  from  the  main  house,  Olympian 
Springs,  Bath  county,  Ky."     {Sent  by  the  proprietor,  Mr.  IT.  GiU.) 
This  water  contfiins  free  sulphuretted  hydrogen  gas,  which,  however, 
had  been  dissipated  by  carriage :  also,  free  carlonic  add  gas,  of  which 
a  thousand  parts  still  contained  0.318  of  a  part.     Evaporated  to  dry- 
ness, one  thousand  parts  of  this  water  left  5.709  parts  of  saline  matters, 
dried  at  212°  F.,  which  had  the  following 


Carbonate  of  lime - ~.  0.2331 

Carbonate  of  magnesia .194>  Held  in  solution  by  carbonic  acid. 

CarbODiite  of  iron - a  trace.) 

Alumina. a  trace. 

Chloride  Of  sodium -^  a.B47 

Chloride  of  potassium -183 

Chloride  of  magnesium .950 

Sulphate  of  lime a  trace. 

Bromine  and  iodine traces. 

Silica— 018 

Wateracd  loss. 1.348 

In  1000  grains  of  the  water S.JTO  grains. 

A  sufficient  quantity  of  the  water  was  not  sent  to  the  laboratory  to 
enable  me  to  estimate  the  quantity  of  the  bromine  and  iodine  j  which 
latter  is  present  in  a  very  minute  proportion.  A  visit  to  the  spring  will 
be  necessary  to  estimate  the  quantity  of  sulphuretted  hydrogen  gas  which 
is  contained  in  the  water. 

Anotlier  occasion  will  be  taken,  should  the  survey  be  continued  to 
completion,  t«  finish  the  minute  analysis  of  this  very  pleasant  and  valu- 
able mineral  water. 

No.  799 — Mineral  Water.     Labeled  "Blade  Sulphur  Water,  from  a 
fiowing   spring,  hcdf   a  mile   south   of  the   main  house,  Olympian 
Springs,  Bdh  county,  Ky."     {Sent  by  Mr.  H.  Gill.) 
This  water,  when  fresh,  contains  free  sulphuretted  hydrogen  and  car- 
ionie  add  gases ;  also,  a  considerable  proportion  of  carbonate  of  soda, 
giving  it  an  alkaline  reaction,  especially  in  the  concentrated  solution. 
Evaporated  to  dryness,  one  thousand  parts  of  the  water  left  0.558  of  a 
part  of  saline  matter,  dried  at  212°  F.,  which  was  found  to  have  the  fol- 
lowing 
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Cnrbonate  of  lime  14) 

(kilMnate  of  mafene  a  ll&>  Held  in  solution  by  cai-bonio  acid. 

Csrbonitte  of  iron  ce.) 

Chloride  of  sodium  25 

Carbonate  of  soda  -54 

Sulphate  of  potash  H3 

Sulphate  of  magi  ee  13 

Siiioft. —  43 

Itt  1000  grains  of  ha  w  to  5B  of  a  grain. 

A  very  good  alkaline,  ekilybeate,  sulphur  water. 

No.  800 — MiNBRAL  "Water.     Labeled  "  Upsom  Water,  from  a  well  ten 
feet  deep,  ahout  a  half  mile  northeast  from  the  main  house,  Olym- 
pian Springs,  Bath  eowdy,  Ky"     {Sent  hy  Mr.  H.  Gill.) 
One  thousand  grains  of  this  water,  evaporated  to  dryness,  left  about 

seven  grains  of  saline  matter,  dried  at  212°  Jl,  which  was  found  to  have 

the  following 

Carbonate  of  lime- - —  0.6;)!) 

Carbonate  of  magnesia .9iS>  Held  in  solution  by  carbonic  acid. 

Carbonate  of  iron a  trace.) 

Alumina .  a  trace. 

Chloride  of  sodium -830 

Sulphate  of  magnesia 2.600 

Sulphate  of  lime .564 

Sulphate  of  potash .041 

Sulphate  of  soda 1  -360 

Sulphate  of  iron ft  trace. 

Silica _ -  .015 

In  1000  grains  of  the  water   6^^279  grains. 

The  free  carionic  acid  gas  which  the  water  contains  was  not  estimated, 
as  a  portion  had  doubtless  escaped  during  carriage. 

This  water  resembles,  in  composition  and  strength,  the  strongest  waters 
of  the  Crab  Orchard  Springs,  in  Lincoln  county.  The  principal  differ- 
ences observed  are,  that  this  contains  rather  more  chloride  of  sodium 
and  sulphate  of  lime,  and  rather  less  sulphate  of  magnesia,  than  those. 
It  will  doubtless  prove  equally  valuable  as  a  medicinal  agent.  (See  analy- 
sis of  Crab  Orchard  Springs,  &c.,  &c.,  in  volume  2,  of  these  Geological 
Reports.) 

No.  801 — ^Mineral  Water.    Labeled  "  Chalybeate  Water  from,  a  flow- 
ing spring,  ahout  half  a  mile  north  of  the  principal  huildiny,  Olym- 
pian Springs,  Bath  county,  Ky."     {Sent  by  Mr.  IT.  Gill.) 
This  water  contains  free  carbonic  acid  gas  ;  the  amount  of  which  was 
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not  estimated,  because  a  portion  had  doubtless  escaped  daring  carriage 
to  the  laboiafcoiy 

One  thousand  giainfe  of  this  water,  evaporated  to  dryness,  left  abotii 
a  third  (f  a  giam  of  saline  maftei,  dried  at  212°  F.,  which  was  found 
to  have  the  following 

Cailionttte  of  lipie  0,101) 

Carbonate    f  magnesia  .032>  Held  in  aolution  by  carbonic  add. 

Curboiiate  of  iion  not  ealimated.J 

Chloride  of  sod  am  .035 

Sulphate  ofmagnessi  .^03) 

Sulphate  of  hma  .020 

Salphate  of  potash  .070 

Silica,-.  .107 

In  1000  grams  of  the  watei „i'^^I5  of  a  grain. 

By  reference  to  the  qualitative  analysis  of  this  water  given  in  Vol. 
in,  of  tht^e  Reports^  it  will  be  seen  that  the  quantity  of  saline  matters 
contained  in  it,  always  small  in  amount,  varies  with  the  season.  Doubt- 
less, mosi  of  the  mineral  spiings  are  more  or  less  affected  by  long  sea- 
sons of  drought,  or  of  wet  weather,  making  them  more  or  less  strong ; 
whilst  the  relative  proportions  of  their  saline  ingredients  may  remain 
measurably  unchanged. 

No.  802 — ^Mineral  Water      Labeled  "  JSalt  Water,  from  a  flowing  well, 
twelve  feet  deep,  aboid  a  hmdied  yards  from  the  main  building, 
Olympian  Springs,  Bath  county,  Ky."     {Sent  hy  Mr.  H.  Gill.) 
The  free  carbonic  acid  gas  present  in  this  water  was  not  estimated. 
One  thousand  grains  of  the  water,  evaporated  to  dryness,  left  about 

two  thirds  of  a  gi'ain  of  saline  matter,  dried  at  212°  F.,  which  had  the 

following. 


Carbonate  of  lime 0.060) 

Carbonate  of  magnesia --—  .03Hf  Held  In  solution  hj  carboaio  acid. 

Carbonate  of  iron .018) 

Chloride  of  sodium 246 

Carbonate  of  soda .16J 

Sulphate  of  soda .046 

Sulphate  of  polash .015 

■  Sulphate  of  magnesia .017 

Silica -033 

InlOOOgcainsof  the  water 0.637  of  a  grain. 

It  will  be  seen,  by  reference,  that  the  saline  ingredients  of  this  water 

are  very  similar,  in  kind  and  quality,  to  those  in  the  "Black  Sulpur 

Water,  No,  799,"  previously  described.  This  contains  only  cctrhonie  add 
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gas,  whilst  that  has  also  sulphuretted  hydrogen  gas.  This  water,  like  the 
black  sulphur  water,  is  an  alkaline  chdyheaie.  This  contains  a  httle 
more  sulphate  of  soda  and  a  little  less  carbonate  of  soda  than  that. 

No.  803 — Mineral  Water.  Labeled  '^Mineral  Water  of  unknown 
2>roperties,  {cooking  water,)  from  a  well  ten  feet  deep  and  fide  feet 
frmi  the  kitchm,  Olympian  Springs,  Bath  county,  Ky"  {Sent  hy 
Mr.  H.  Gill) 

This  water  contained  free  carlonic  add  gas,  the  quantity  of  which  was 
ttot  estimated.  One  thousand  grains,  evaporated  to  dryness,  left  more 
than  five  grains  of  saline  matter,  dried  at  212°  F.,  which  had  the  follow- 
ing 

Carbonate  of  lime 

Carbonate  of  magnesia 

Carbonate  of  iron 

Ciilocide  of  sodium 

Cliloride  of  potassium 

Cliloi'ide  of  magnesium 

Carbonate  of  soda 

Sulphate  of  lime... 

Sulphate  of  potash 


In  1000  grains  of  the  water  __ 5,470  grains. 

It  will  be  seen  that  its  principal  saline  iiigi-edient  is  common  salt, 
(chloride  of  sodium,)  aod  it  is  slightly  alkaline  from  the  presence  of  a 
small  quantity  of  bi-carbonate  of  soda.  The  chlorides  of  potassium  and 
magnesium  and  tiie  sulphate  of  potash,  together  with  the  carbonates  of 
lime,  magnesia,  and  iron,  are  usually  found  associated  in  salt  waters. 
Iliis  is  a  perfectly  wholesome  water  for  culinary  purposes ;  and,  properly 
applied  as  a  remedial  agent,  in  some  cases,  will  prove  a  valuable  addition 
to  the  mineral  springs  of  this  celebrated  watering  place. 

No.  804 — Soil.  Labeled  "Best  Hemp  Soil,  from  heavy  hlack  walnut 
hnd,  one  and  a  half  miles  southwest  of  Sharpshurg,  BafJi  county,  KyP 
{Blm  limestone  of  Lower  Silurian  formation)  Strongest  soil  of 
Bath  county. 

The  dried  soil  is  of  a  light  umber  color.  Some  fragments  of  ferru- 
ginous sandstone  were  silted  out  of  it. 

One  thousand  grains  of  the  air-dried  soil,  digested  for  about  a  month 
m  water  charged  with  cai-bonic  acid  gas,  gave  up  more  than  five  grains 
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of  brown  extract;  which,  3ried  at  212°  F.,  was  found  to  have  the  foUow- 


Organio  and  volatile  mattera 1.430 

Alumina  and  oxides  of  iron  and  manganese  and  pJiospliatea .ISO 

Carbonate  of  lime 9. Ml! 

Magnesia .193 

Sulphuric  acid _ .045 

Potash _ 074 

Soda not  estimated. 

Silica _ .114 

Loss .451 

GcaiaB 5.150 

The  air-dried  soil  lost  4.50  per  cent,  of  moisture,  when  dried  at  400°  I". 

ITS    COMPOSITION,   BRIED    AT  400°    F.,   IB    AS   FOLLOWS! 

Organic  and  volatile  matteca 9..'i97 

Alumina 3.990 

Glide  of  iron 4.235 

Caiionate  of  lime -620 

Magnesia .7.(10 

Brown  oiide  of  manganese not  estimated. 

Phosphoric  acid .415 

Sulphuric  acid _.not  cstimateii. 

Potash - .29l> 

Soda -.  .054 

Sand  and  insoluble  silicates 80.120 

Loss ^. 049 

100. OQO 

A  very  good  soil,  well  adapted,  by  its  large  amount  of  soluble  nutri- 
tious  matter,  and  its  considerable  proportions  of  carbonate  of  lime,  phos- 
phoric acid,  Sec,  to  the  culture  of  hemp. 

No.  805 — Soil.  Labeled  "Genuine  Clinton  Groiipe  Red  Soil,  from  over 
the  enerinital,  fiesh-colored,  magnesian  limestone,  (see  -No.  797,)  two 
miles  west  of  Owingsville,  Bath  county,  Ky.  Frkmtwe  growth,  blue 
ash,  sugar-tree,  hickory,  ^c,  ^c." 

Dried  soil  of  a  light  reddish-brown  color,  containing  some  cherty  frag- 
ments. 

No.  806 — Soil,     LaJjekd  ^^8ame  soil  as  the  preceding,  from  an  oldfield 
twenty  years  hi  mUivatioit,  two  miles  west  of  Owingsville,  ^c." 
The  dried  soil  is  of  a  slightly  darker  color  than  the  f 

No.  807 — Soil.     Labeled  "Virgin  Soil,  from  woods,  over  ti 

of  the  Clinton  Grmsjpe,  near  the  Slate  Furnace  ore,  Bath  county,  Ky" 
The  dried  soil  is  of  a  light,  adiy-grey  color,  containing  some  duck-shot 

iron  ore,  which  was  sifted  out  before  analysis. 
10 
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No.  808 — Soil.    Laheled'^  Soil  from  a  corn-fidd,(}Der  the  ore-bed  of  the 

Slate  Furnace,  from  a  formation  of  the  age  of  the  Clinton  Groiipe  of 

tJie-New  York  Geologists,  Baih  munty,  Ky." 

Dried  soil  of  a  light,  greyish-umber  color.  Some  shot  iron  ore  and 
fiagments  of  red  leri-uginous  sandstone  and  ferruginous  chert,  were  sift- 
ed out  of  it. 

One  thousand  gi-ains  of  each  of  these  soils,  thoroughly  air-dried,  were 
digested,  severally,  for  a  month,  in  water  charged  with  carbonic  acid  gas. 
The  quantity  and  composition  of  the  sohile  matters  extracted  are  rep- 
i  in  the  following  table : 


No.  805.      No.  806.       No.  807. 
Virgin  soil.    Old  field.   Vir^  Boil.    Old  field. 


Oi-ganio  and  Tolatile  matters 

AluminB  and  osidea  of  iron   und  mtinganeae 

and  phosphates 

Carbonate  of  lime 

Magnesia 

Sulphuric  add 

Potasli- 

Soda _ 

Watery  extract,  dried  at  312°  F.,  (grains) . 

The  composition  of  these  four 
as  follows : 


.115 

.048  ' 


1.563 
.193 
.039 


i,  dried  at  400°  F.,  was  found  to  h 


No.  805. 
Virgin  soil. 

No.  806. 
Old  field. 

No.  807. 
Vir^n  aoil. 

No.  808. 
Old  field. 

8.165 

4.565 

6,960 

.570 

.710 

not  estim'd 

.174 

not  estim'd 

.390 

.059 

79.145 

7.639 
5.390 

!420 
.615 

not  astlm'd 
.946 

not  eatim'd 

'.073 
78.270 

5.024 
3.535 
3.53S 
.095 
.385 
.S2U 
.118 
.041 
.346 
.100 
86.980 

Potash - -. 

.310 

Total 

100.638 

100.787 

100.379 

100.217 

3.650 

3.450 

3.475 

3.600 

These  are  quite  good  soils,  especially  (No.  80-5,)  although  probably 
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not  quite  as  productive  as  the  preceding,  (No.  804.)  The  soil  of  the  old 
field  (No.  806)  shows,  in  the  diminution  of  some  of  its  essential 
elements,  the  influence  of  the  twenty  years  cultivation,  as  may  be  seen 
by  compaviog  together  the  quantities  of  soluble  matters  extracted  by  the 
carbonated  water  from  that  and  the  virgin  soilj  as  well  as  the  relative 
propoi'tions  of  orgastic  matters,  carbonate  of  lime,  magnesia,  potash,  and 
soda.  The  phosphoric  acid  appears  in  larger  proportion  in  the  soil  of  the 
old  field,  probably  from  some  admixture  of  the  sub-aoii. 

No.  809 — Soil.  Labeled  "  Virgin  JSoil,  from  woods  pasture;  from 
Mr.  8uddutKs  farm,  a  imle  and  a  half  east  of  Sharpsburg,  Bath 
county,  Ky.  Primitive  growth,  black  locust,  black  walnut,  black  and 
blue  ash,  and  sugar-tree.  Some  of  the  best  blue  limestone  land  of 
Bath  county.  Lower  Silurian  formation." 
Dried  soil  of  a  light  umber  coloi-.    Some  fragments  of  dark,  soft, 

ferruginous  sandstone  were  sifted  out  of  it. 

No.  810 — Soil.     Labeled  "Same  Soil,  from  an  old  field,  fifty  years  in 
cultivation.    Mr.  SuddutKsfann,  ^e.,  ^c." 
Dried  soil  of  a  light  umber  color,  slightly  lighter  colored  and  more 

yellowish  than  the  preceding.     Some  shot  iron  oro  was  sifted  out  of  it. 

No.  811 — Soil.     Labeled  "Sub-soil  from  the  same  old  field"  ^*c.,  ^c. 

Dried  soil  lighter  colored  and  more  yellowish  than  the  preceding. 

One  thousand  grains  of  each  of  these  soils,  thoroughly  air-dried,  were 
dig^ted  severally,  for  a  month,  in  water  charged  with  carbonic  acid 
under  pressure.  The  analyses  of  the  soluble  mcderials,  removed  fi^om 
them  by  the  carbonated  water,  are  given  in  the  following  table,  viz  ; 


No.  811). 
,    OldfieM. 


Organic  and  volatile  matters -  — 

Alumina  and  oddesof  iron  and  mangaoese  and  phosplmtes- 

Carbonate  of  lime 

Magnesia 

Sulphuric  acid 

Potaili - 

Soda- 

Silica 

Watery  extract,  dried  at  912°  F.,  (grains) 
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By  comparing  the  following  analyses  of  these  soils,  it  will  be  seen  that 
the  sub-soil  is  very  nearly  as  rich  as  the  virgin  (surface)  soil ;  yet,  prob- 
ably, because  the  former  eontaius  less  of  organic  matters  and  of  other 
materials  which  act  as  solvents  in  the  soil,  it  does  not  give  one  third  as 
,  much  soluble  extract  to  the  carbonated  water,  and  would  not  prove  to 
be  as  productive  as  that,  without  the  addition  of  manures.  It  will  be 
observed  in  these  reports  of  the  analyses  of  soils,  that  it  is  generally  the 
case  that  the  sab-soil  gives  up  less  of  soluble  matter,  to  the  water  charged 
with  carbonic  acid,  than  the  suriace  soil ;  and  always  the  case  when  the 
sub-soil  is  of  a  more  clayey  nature  tlian  that.  Hence  these  sub-soils 
require  exposure  for  some  time  to  the  atmospheric  agencies,  and  mixture 
with  organic  matters,  (viz :  the  remains  of  decaying  vegetable  and 
animal  bodies,)  before  they  can  readily  give  up  their  mineral  food  to 
plants.  From  this  it  will  be  understood  that  these  two  conditions  are 
necessary  to  the  fertility  of  a  soil ;  first,  that  the  proper  mineral  ingredi- 
ents for  vegetable  nourishment  exist  in  it;  and,  second,  tliat  they  are  in 
a  soluble  conditio^!.  The  relative  amount  of  these  mineral  ingredients  in 
a  soil,  other  things  being  equal,  represents  its  entire  capabihty  of  pro- 
duction, up  to  complete  exhaustion ;  the  quantity  of  these  ingredients 
which  are  in  a  soluble  state  may  represent  its  immediate  productiveness. 
Much  error  has  occurred  in  relation  to  the  value  of  the  chemical  analyses 
of  soils  from  want  of  attention  to  these  fiicts  alone. 

The  composition  of  these  three  soils,  from  Mr.  Sudduth's  farm,  was 
found  to  be  as  follows ;  dried  at  400°  F. : 


No.  809. 
Virgin  80il. 

No.  810. 
OM  field. 

No.  811. 
Sub-soil. 

8.376 
5.115 
3.18.S 
.580 

!l95 
.365 
.084 
.379 
.133 
82.595 

6.308 
5.266 
4.335 
.445 
.617 
.295 
.295 
,067 
,280 
.044 
Sa.370 

Total- ,, 

1D0.650 

100. lai 

100.803 

4.iM0 

3.300 
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All  the  mineral  ingredients,  essential  for  the  nourishment  of  vege- 
tables, may  be  observed  to  have  been  diminished,  in  the  soil  of  the  old 
field,  by  the  fifty  years  cnltivation ;  yet,  not  as  much  as  might  have  been 
expected,  probably  because  a  rich  sub-soil  has  been  somewhat  mixed 
with  it,  and  has  gradually,  in  accordance  with  well  known  laws,  sent  up 
some  of  its  soluble  materials  to  supply  the  deficiencies  of  the  surface  soil. 

No.  812 — Soil.  Labeled  "  Vir^n  Soil,  from  the  Valley  of  McCor- 
mick's  Hun,  Bath  county,  Ky.  Geological  position :  upper  pari  of 
the  Knobstone  formation.  {Sub-carboniferous  Sandstone.)  These 
soils  shots  debris  from  the  Millstone  yrit,  or  conglomerate,  limestone, 
olive  sandstone,  and  of  the  iron  and  coal  horimnr 
(This  and  the  following  soils  from  Bath  county,  were  collected  by 

Joseph  Lesley,  jr.,  Esq.) 

The  dried  soil  is  of  a  brownish-grey-buff  color,  and  contains  much 

sand;  some  in  rounded  grains;  with  some  spangles  of  mica. 

No.  813 — Son..  Labeled  "  Soil  from  a  field  about  teii  years  in  cultiva- 
tion; the  first  year  in  timoihy  and  clox^r;  ever  since  in  com.  This 
year's  (1858)  crop  yielded  forty-five  to  fifty  bushels  to  the  acre. 
Mccormick's  Valley,  bdoiD  McCormielCs  house.  Same  Geological 
position  as  the  preceding,"  ^c,  ^c. 

Dried  soil  of  a  iight-grey-brown  color;  rather  darker  colored  than  the 
preceding.  Sifted  out  of  it,  with  the  coarse  seive,  more  than  half  its 
weight  of  soft  olive-colored  and  ferruginous  sandstone  and  pebbles  from 
the  conglomerate,  with  fragments  of  hmestone.  It  also  contains  much 
sand,  some  of  the  grains  of  which  are  rounded. 

No.  814 — Soil     Labeled  "  Sul-soil  of  the  preceding, ^^  ^c,  ^'c. 

Dried  soil  of  a  brownish-buff  color,  fighter  than  the  preceding.  Like 
that,  it  contains  more  than  half  its  weight  of  fragments  of  soft  grey  and 
oUve  sandstone,  and  pebble  from  the  conglomerate,  and  much  sand  with 
rounded  grains. 
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No.  815 — Soil.    Lalded  "Soil  from  a  fidd  nine  years  in  c 

{the  first  two  years  in  com,  then  two  years  in  timothy,  blue-grass,  and 

clover,  since  then  used  for  pasture;)  from  the  east  MUside  of  McCor- 

mdck's  Valley,  directly  above  the  place  of  the  three  preceding  soils. 

Geological  position :  on  the  olive-colored  sandstone  of  the  knobstone 

terrace.     It  contains  debris  from  the  sub-carhoniferous  limestone;  the 

miUstone  grit  and  the  intervening  shades;  day,  iron  ore,  and  coal." 

The  dried  soil  is  of  a  gi-eyish-buff  color.     It  contained  about  one 

fourth  its  weight  of  fragments  of  ferruginous  sandstone ;  (which  were 

separated  before  analysis ;)  but  does  not  contaio  so  much  coarse  sand  as 

the  three  preceding  soils,  being  in  a  state  of  finer  division. 

No.  816 — Soil.     Labded  "Subsoil  of  the  preceding,  ^c,  ^c,  Bath 

county,  Ky." 

The  dried  soil  is  of  a  grey-buff  color,  lighter  than  the  preceding. 
About  one  third  of  ita  weight  of  fragments  of  shaley  sandstone  were 
sifted  out  of  it  before  it  was  submitted  to  a 


No.  817 — Soil,  Labeled  ^"Boil  from  the  east  hillside  of  MeCormicK's 
Valley,  from  the  same  field  as  the  two  preceding,  and  from  directly 
above  them.  Geolo^cal  position :  on  the  sub-carboniferous  limestone 
terrace.  A  debris  from  the  over-lying  limestones,  coal,  iron  ore,  shale, 
and  day  strata,  along  with  the  conglomerate,  or  millstone  grit." 
Dried  soil  of  a  light-greyish-umber  color.     About  one  third  of  its 

weight  of  fragments  of  soft  sandstone,  &c.,  &c.,  were  sifted  out  of  it 

before  submitting  it  to  analysis.     This  soil  is  ia  a  state  of  very  fine 

division. 

No,  818 — Soil.     Labeled  "Sub-soil  of  the  preceding,  ^c.,  <^e.,  Bath 
county,  Ky." 
Dried  soil  of  a  hght  grey-buff  color,  much,  lighter  than  the  preceding. 

About  one  third  of  its  weight  of  fragments  of  shaley  sandstone,  &e.,  &1O,, 

were  sifted  out  of  it  before  analysis- 
One  thousand  grmns  of  each  of  these  soils,  thoroughly  air-dried,  were 

digested,  severally,  for  a  month,  in  water  charged  under  pressure  with 

carbonic  acid.     The  analyses  and  quantities  of  the  soluble  extract  thus 

obtained  are  given  in  the  following  table : 
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No.  812.  No. 
Virsia 
Soil.      Old 

813. 
field 

No.  ei4. 
Sub-soil, 

No.  815. 
Soil. 

No.  816. 
Sub-soil. 

No.  817. 

No.  818. 
Sub-soil. 

OrgRQio  i  volatile  mattera^ 

Alumina  a  oxides  of  iron  ^ 

mingiineaeiphoapliataa. 

Carbonate  of  lime 

.563 
1.130 
.106 

!055 
.060     . 
.197 

.364 

407 

181 
487 
089 
029 
151 

214 
155 

0.360 

.173 
.553 
.019 
.041 
.195 
.046 
.131 
.035 

1.617 

1.507 
1.073 

.015 
.041 

'.005 
.453 

0.560 

.123 
.130 
.144 
.033 

:ioa 

.033 
.214 

1.450 

.830 
9.397 
.016 
.095 
.196 
.065 
.154 
.600 

0.417 

.260 
.380 
.083 

Sulphuno  acid" 

.045 
.060 

Sola 

.075 
.397 

Watery   estract,    dried  at 
319=  F.,  (grains). 

3.077        1 

757 

1.483 

4.935 

1.339 

5.733 

1.637 

The  composition  of  these  seven  soils,  from  MeCormick's  Run  Valley, 
dried  at  400°  F.,  is  given  in  the  following  table,  viz: 


No.  812.  No.  813.  No,  814,  No.  815.  No.  816.  No.  817,  No,  ! 

Old  field.  Sub-sol       '^oU      Sub  so  1       Sol      fcubsoil. 


Ocgiinic  i  Tolatiie  matters. 

Alumina 

Oslde  of  iron 

Carbonate  of  lime 

Magnasia 

BrowQ  oxide  of  manganese. 

Phosphoric  acid 

Sulphuric  acid 

Potasii.- .-- - 


Total- 

iture,exp'dat400''F.„ 


2.164 
1.415 
4.435 


101,901    101.904 


0.650     3.025 


10  507 

4  240 
9  210 


*Aiid  oxide  of  raanganeae. 

The  soils  from  MeCormick'e  Run  Valley  show  considerable  variety  of 
composition  within  a  small  space.  Nos.  815,  and  817,  appear  to  be  the 
richest ;  giving  up  more  soluble  matters  to  the  carbonated  water,  and 
containing  more  potash,  phosphoric  acid,  sulphuric  add,  carbonate  of  lime 
and  magnesia,  and  organic  maUers,  than  No.  812.  These  former  are  in 
a  finer  state  of  diviaon,  and  cont^n  less  sand  than  the  latter,  and  appear 
to  be  more  immediately  derived  from  the  sub-carboniferous  hmeatone. 
They  are  pretty  good  soils,  notwithstanding  the  targe  proportion  of  fi'ag- 
menfcs  of  soft  sandstone  which  they  contain,  and  no  doubt  will  prove 
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quite  productive  with  good  husbandry.  The  sub-soils  do  not  appear  to 
be  as  rich  as  the  sur&ce  soils.  Hence  sub-soil  plowing  is  not  likely  to 
prove  beneficial. 

The  productiveness  of  soil  No.  813,  compared  with  its  composition,  is 
remarkable ;  doubtless  its  very  porous  nature  is  favorable  to  the  growth 
of  the  Indian  corn ;  a  plant  which  does  not  require  much  hine,  in  which 
tins  aoil  is  rather  deficient. 

Moreover  a  large  proportion  of  its  nutritious  mineral  ingredients  is 
in  a  sohiMe  condition  ;  for  it  will  be  seen,  by  reference  to  the  composition 
of  the  soluble  extract  of  this  soil,  that  although  the  whole  quantity  dis- 
solved out  by  the  carbonated  water  does  not  appear  to  be  relatively  great, 
(only  1.757  grains  from  the  1000  of  the  soil,)  yet  we  find  in  it  a  con- 
siderable proportion  of  potash,  and  less  than  the  usually  large  amount 
of  Hme  and  magnesia,  which  generally  make  up  the  greater  part  of  the 
weight  of  this  extract.  Sandy  soils  always  yield  up  their  nutritive  ingre- 
dients more  readily  than  clay  soils,  and,  therefore,  are  more  quickly  ex- 
hausted, than  the  heavier  clay  or  loam  soUs.  Hence  they  are  with  more 
difficulty  kept  in  a  fertile  condition  than  the  heavier  soils ;  and  are  said  to 
be  huiigry  soils,  because  of  the  little  durability  of  the  manures  apphed 
to  them.  Soil  No.  813,  would  be  doubtless  improved  by  the  free  applicar 
tion  of  slacked  lime,  especially  with  some  plaster  of  paris  and  bone 
earth,  animal  nianures,  or  other  substances  containing  phosphates ;  as 
well  as  by  top-dressing  of  marl  or  clay.  Most  of  these  soils  are  deficient 
in  sulphates,  hence  plaster  of  paris  will  have  a  good  effect  upon  them. 
By  good  management  and  economy  of  manures,  this  land  might  be  made 
and  kept  quite  fertile. 

No.  819 — Coal.     Laheled  "Coal  from  the  Flower  IliU  Banks,  28  inches 
thick,  owned  by  Morris  McCormick,  situated  about  three  miles  south  of 
the  owner's  house,  on  the  head  waters  of  Amet's  hranch  of  Indian 
creek,  Bath  county,  Ky"    {Obtained  by  Joseph  Lesley,  jr.)    "Black- 
smiths are  particularly  pleased  with  this  coal." 
A  pure,  shining,  pitch-hlack  coal.     Very  little  fibrous  coal  between  the 
layers,  which  generally  separate  with  a  shining  hregular  surface,  exhibit- 
ing many  shallow  rounded  depressions  and  elevations.     Over  the  spirit 
lamp  it  softened  somewhat,  and  agglutinated  a  little,  swelling  to  a  dense 
coke.     Specifie  gravity,  1.288. 
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56. 5() 

Light-grey  aahea 

sM 

Total  voliLtile  matters 

40.30 

Dense  coke 

ED. SO 

100.000 

The  percentage  of  svlphirin  this  coal  is  0.806, 


Mugnesia 

Sulphuric  acid.... 
Potash  and  soda.. 


A  good,  pure,  coal,  containing  but  little  sulphur,  and  leaving  only  a 
small  proportion  of  ashes. 

No.  820 — Coal.  Labeled  "Lowest  Coed,  from  the  new  banks,  22  inches 
thick,  jmi  opened  hy  Dr.  Cox  and  Morris  McOormick,  a  mile  and  a 
half  above  the  house  of  Dr.  Cox,  and  one  and  a  quarter  miles  from 
the  State  Road,  on  State  Road  Fork  of  Beaver  Creek,  Bath  county, 
Ky.  Underlies  the  conglomerate,  or  millstone  grit.  The  same  bed  as 
the  Mower  Mill  Bank  on  the  opposite  side  of  the  ridge.  Highly 
approved  by  blacksmiths."  {Obtained  by  Joseph  Lesley,  jr^ 
A  pure,  shining,  pitch-black,  somewhat  soft,  coal ;  ha\'ing  much  fibrous 
coal  between  the  layers.  Over  the  spirit  lamp  it  softens  somewhat,  and 
swells  into  a  moderately  dense  coke.  Resembles  the  preceding.  Specific 
1.288. 


Filed  carbon  in  the  coke 55. eu     Moderately  dense  coke 53.9 

Light  grejish-irmte  asbea j.ub) 

lUO.OOO  100.00 

Total  percentage  of  sulphur  is  only  0.672  per  cent. 


Potash  and  sodti .. 
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Very  similar  to  tiie  preceding ;  conkining  more  fibrous  coal  between 
tfce  layers  than  the  preceding,  and  hence  probably  is  more  hygroscopic. 
No.  821 — Coal.     Lahekd^' Cod  from  the  ^ Big  Bank^  near  ian-yard, 
on  the  head  waters  of  Indian  CreeJc,  Bath  county,  Ky.     Bed  two 
fed  nine  inches  thick,  and  described  by  Br.  Owen,  in  Vol  111,  page 
132,  of  his  R&port"     {Obtained  hy  Joseph  Lesley,  jr^ 
A  moderately  dull,  pitch-black  coal ;  rather  tough  on  the  cross  frac- 
ture, but  easily  cleaving  into  thin  layers,  which  are  coated  with  fibrous 
coal,  presenting  impressions  of  slender  pointed  leaves,  &c.     Over  the 
spirit  lamp  it  did  not  soften  much,  leaving  a  dense  coke.     Specific  grav- 
ity 1.268. 


Moiature...— -..--— --, 2-30)   ^otal  volatile  m 

Volatile  combustible  mattera 40.10^ 

Filed  carbon  in  the  coke 53.86    p^^  coke-—. 

Dark, purplieh-grey  ashes d.v4i 

100.00 

The  percentege  of  sulphur  in  this  coal  is  2.532. 


Mngresia.. 
Sulphuric  a< 

Potash 

Soda 


The  exc^s  in  the  ash  analysis  may  be  partly  due  to  the  oxidation  of 
sulphuret  of  iron  into  sulphuric  acid  and  peroxide  of  iron.  It  is  probable 
also  that  the  alkalies  are  a  little  over-^timated.  A  considerable  number 
of  analyses  have  been  made  of  coal  ashes,  however,  and  in  every  instance 
notable  quantities  of  alkalies  are  found  in  them,  as  well  as  more  or  less 
of  earthy  phosphates.  The  value  of  coal  ashes  as  manure,  on  heavy 
clay  land  especially,  is  greater  than  is  generally  believed. 

This  coal  resembles  the  two  preceding,  but  contains  much  more  sul- 
phur than  they. 
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BOURBON  COUNTY. 

No.  822 — Magnesias  Limestone.    Labeled  "  Loose  slab  on  the  surface 
of  woods  pasture,  where  the  soil  was  collected,  at  William  Buckner's 
farin.  Cane  Ridge,  Bom-ion  county,  KyT     Lower  Silurian  forma- 
tion.    {See  No.  574  of  Chemical  Beport,  Volume  IIZ) 
A  fine-granular,  gi'ey-buff  rock,  with  numerous  pores  filled  with  darker 

buff  material.     Powder  of  a  hght  grey-baff  color. 

Dried  at  212°  F.,  the  powdered  rock  lost  0.24  per  cent,  of  moisture. 


T   SIS" 


Ciirbon 


eafll 


Carbonn 

Alumina,  and  oxides  of  ir 

Phosphoric  acid 

Sulphuric  acid 

Potash — 

Soda 

Silioious  residuum 

100.331 
BRACKEN  COUNTY. 

No.  823 — Salt  Water.     "On  Biy  Bracken   Creek,  Bracken  county, 

Ky.    iBottled  up  a  year,  but  not  diminished  by  evaporation.)     Sent 

by  L.  G.  Bradford,  Esq." 

The  cork  of  the  bottle  containing  the  water  was  slightly  blackened,  as 
from  the  presence  of  a  little  salt  of  iron.  No  sediment  in  the  bottle. 
Specific  gravity,  by  areometers,  about  1.014. 

Scdine  contents,  about  1.7  per  cent.,  having  the  following 

Carbonates  of  lime  and  magnesia,  with  traces  of  oxido  of  iron  and  sulphate  of  lime.        0.09.57 

Chloride  of  sodium,  (common  salt)  _ — - 1.1835 

Chloride  of  calcium .0800 

Chloride  of  magnesium— --  .3140 

Silica    °- - -0009 

Water  and  loas 09:.9 

1.7000 

Too  weak  to  be  profitably  evaporated  for  salt. 
No.  824 — Sandstone.     Labeled  "Mudstone,  on  the  road  from  Dover  to 

Auyusta,  Bracken  county,  Ky.     Lower  Silurian  formation." 

A  grey-bufli  impure,  sandstone,  eaaly  broken ;  imperfectly  and  irreg- 
ularly laminated;  with  many  impressions  of  bi-valve  fossil  ehells; 
adheres  slightly  to  the  tongue  ;  powder  of  a  light  buff  color. 

Dried  at  212°  it  lost  0.80  per  cent,  of  moisture. 
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Sand  and  insoluble  eilicates 

Alumina,  and  oxides  of  iron  and  manganese. 

Carbunate  of  lime 

Magnesia" _ 

Pliosphoric  acid 

Sulphuric  ac!d 

Potash 


Resembles  the  other  specimens  of  mudstone  from  the  Lower  Silurian 
formation  which  have  been  analyzed;  aa  reported  in  the  preceding 
volumes  of  these  Reports. 

No.  825 — ^Limestone.    Zabekd '' Micriniial  Limestone  from  near  Au- 
gusta,  Bracken  county,  Ky.,  where  the  virgin  tobacco  soil  was  collect- 
ed; {see  next  number.)    Lotur  Silurian  formation." 
A  coarse-granular,  grey  Umestone ;  on  the  weathered  surfaces  appear- 
ing to  be  almost  entirely  made  up  of  small  entroehites,  with  a  few  frag- 
ments of  Ohaitetes  lycoperdon,  ^c. 

Dried  at  212°,  ifc  gave  up  0.30  per  cent,  of  moisture. 


Carbonate  of  lima 

Carbonate  of  magnesia 

Alumina  and  oxides  of  iron  and  manganese.. 

Phosphoric  acid 

Sulphurio  acid 


Silicioua  residuum  .. 


No.  82 C — Soil.     Labeled  '^Virgin  Tobacco  Soil;  hillside,  north  ex- 
posure, near  Augusta,  Bracken  county.  Kg.,  on  Mr.  L.  J.  Bradford's 
land."     (Obtained  by  Dr.  Owen.)     Lotoer  Silurian  formation. 
Air-dried  soil  of  a  light  umber  color. 

No.  827 — Son..     Labeled  ^Sub-soil,  from  the  hillside,  where  the  virgin 
tobacco  soil  was  collected,  near  Augusta,  Braeken  county,  Kg^ 
Dried  soil  of  a  light  dirty-buff  color. 

No.  828 — Soil.     Labeled  "Soil  of  Tobacco  Land,  exhausted  by  succes- 
sive crops,  from  the  farm  of  Col.  L.  J.  Bradford,  near  Locust  Creek, 
Bracken,  county,  Kg.     {Sent  by  Col.  Bradford.'''') 
Dried  soil  of  a,  dirty-hiiff  cblor,  intermediate  in  shade  to  the  two  pre- 
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ceding  soils.     A  few  fragments  of  soft,  slatey,  ferruginous  sandstone 
were  sifted  out  of  it. 

One  thousand  grains  of  each  of  these  tobacco  soils,  thoroughly  aiv- 
driedj  were  digested  for  a  month,  severally,  \xt  water  charged  with  oar- 
honio  acid  under  pressure.  The  quantity  and  composition  of  the  soluble 
matters  exti'acted  from  each  by  this  process,  are  shown  in  the  following 
table. 


No.  826. 
Virgin  soil. 

No.  627. 
Snb-30ll. 

Ro,  828. 
Esliiiusted 

Eoil. 

a.  950 
l.OfiS 
5.420 
.649 
.061 
.104 
trace. 
.314 

0.47l> 
.130 
,447 
.133 
.040 
.048 
.037 
.140 

.147 

9.861 

1.454 

The  composition  of  these  soils,  dried  at  400°  F.,  is  as  follows 

No.  826. 
Virgin  soil. 

No.  t27 
Sub-aoil. 

Exhausted 
soil. 

7.081 
6.645 

l!6?6 
1.354 
.996 
.343 
.110 
.758 
.r47 
72.920 
1.13G 

4,853 
3.680 
5.540 
.396 
.844 
.146 
.179 
.031 
.4.58 
not  eatim'd 
83.310 
.563 

' 

100. 000 

100.000 

6.975 

2.950 

On  comparing  this  "exhausted"  soil  with  the  virgin  soil  of  the  same 
locality,  some  marked  points  of  difiprence  may  be  observed  between 
them.  In  the  first  place,  the  quantity  of  watery  extract,  dissolved  out 
of  the  soils  by  digestion  in  water  charged  with  carbonic  acid,  is  gi'eatly 
larger  from   the  virgin  soil  than  from  the  "exhausted  soil;"  being 
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9.8G1  grains  from  the  thousand;  equal  to  twenty-nioG  thousand  five 
hundred  and  eighty-three  pounds  (29,583  Ibe.)  to  the  acre  in  the  former 
case ;  calculating  the  weight  of  the  soil  on  an  acre  of  ground,  to  the  depth 
of  one  foot,  as  equal  to  three  millions  of  pounds  (:-5, 000,000  lbs.;) 
whilst  from  the  latter  soil  it  is  only  3,333  grains  to  the  thousand  of  soil ; 
equal  to  nine  hundred  and  ninety-nine  pounds  (9,999  lbs.)  to  the  acre. 
In  tliis  watery  extract,  dissolved  by  the  carbonated  water  Irom  the  soil, 
■we  End,  moreover,  that  the  potash  and  lime,  as  well  as  the  organic  mat- 
ters, are  greatly  reduced  in  that  from  the  exhausted  soil,  as  compared 
with  that  fi'om  the  virgin  soil. 

The  same  reduction,  in  the  proportions  of  the  essential  ingredients  of 
the  soil,  may  be  observed  in  the  general  analyses  of  these  two  samples. 
The  organic  matters,  the  lime,  the  magnesia,  the  phosphoric  and  sulphuric 
adds,  the  potash,  and  soda,  are  all  greatly  reduced  in  quantity  in  the 
"  exhausted  "  soil,  as  compared  wiUi  tiiat  which  has  not  been  cultivated. 
We  may  sum  up  these  differences,  as  calculated  for  one  foot  depth  of  soil 
on  an  acre,  teldng  the  weight  of  this  quantity  at  three  miDions  of  pounds 
avoirdupois,  as  follows ; 


Phosphoric  acid 

Su1t*uric  acid 

Potash 

Soda 

Extract,  diBBOlved  by  ci 


Iq  YirgiD  soil.      In  exhausted  soil.        DiSei'ct 
Pounda.  Founds.  Founds. 


47,580 
40,620 
10,360 


3,460 
2,040 
4,790 


During  the  progress  of  this  survey  analyses  were  made  of  the  ashes 
of  thirty  different  specimens  of  tobacco,  with  the  object  of  ascertaining 
the  nature  of  the  exhausting  action  of  this  crop  upon  the  soil,  as  well  as 
the  influence  of  the  soil  upon  the  quality  of  the  tobacco  grown  on  it, 
&.O.  A  full  detail  of  the  results  will  be  found  in  the  appendix  to  this 
Keport  It  will  be  seen,  on  examination,  that  the  tobacco  plant  with- 
draws a  large  quantity  of  mineral  matter  from  the  soil,  and  especially 
■moYe  potash  and  lime  than  any  other  ingredients.  Probably  no  vegeta- 
ble exceeds  it  in  this  respect.  It  is  a  plant  which  also  requires  a  very 
lai'ge  proportion  of  nitrogen. 
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Taking  the  average  of  the  analyses  of  the  Mason  county  and  Bracken 
county  tobacco  exammed,  as  given  in  the  appendix;  we  find  the  follow- 
ing results  as  to  the  composition  of  the  ashes;  representing  the  mineral 
ingredients  of  the  plant,  which  are  necessarily  withdrawn  by  it  fi-om  the 
soil. 

The  table  shows  the  quantities  contained  in  one  hundred  parts  of  the 
air-dried  tobacco  leaf,  viz : 

Potasli 5-33 

Soda - .51 

Lime 5.10 

Magn«aift .65 

Oiidss  of  iron  and  manganese -05 

Phosphoric  acid .61 

Sulphuric  acid .63 

Chlorine - - .08 

Silica .44 

Carbonic  acid  and  loss 4.90 

Aai,  in  100  parta  of  air- dried  leaf- - 18.30  parts. 

Or  a  little  more  than  eighteen  per  cent,  of  ash,  or  mineral  material,  in 
the  dried  tobacco  leaf. 

Taking  the  a\enge  ciop  of  tob'icco  at  one  thousand  pounds,  and  add- 
ing one  third  more  foi  the  stalks,  &c.,  removed  Jrom  the  land,  the  quanti- 
ties of  the  essential  minenl  mgiedients  of  the  soil  removed  from  tho 
acre,  in  one  year,  by  tins  ciop  may,  be  represented  as  follows : 


Soda  .. 


Magnesia  . 
Phoaphorio 
SulptLuric  I 
Chlorine  _. 


.00  equal  to  121.17  pounda  carbonate  of  lii 


It  may  be  mteiesting  to  compare,  in  this  place,  the  quantities  of  these 
essential  mineni  subitantes  tikea  from  the  ground  in  average  crops  of 
wheat,  Indian  com,  md  tobacco,  as  based  on  the  analyses  of  the  ashes 
of  these  grains  to  be  found  also  in  the  appendix  to  this  Report. 

Taking  the  average  wheat  crop  at  twenty  bushels  of  60  pounds  to 
the  acre;  the  average  corn  crop  at  fifty  bushels  of  56  pounds,  and  the 
above  datum  of  the  tobacco  crop,  we  have  the  following  results ;  disre- 
garding the  straw,  stalks,  cobs,  &c.,  &c.: 
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Inawheatoropof 
SO  busheU. 

Pounds. 

In  a  corn  crop  of 
50  bushels. 

Fonnda. 

In  ii  tobacco  crop 
oflUDU  as. 

Pounds. 

8.06 

6.29 

.22 

3.61 

11.65 

not  estimated. 

not  estimated. 

.71 

69.73 

a 

9 

13 
63 
43 
]2 
08 
35 

6 

8 

e 

m 

110 

*  Equal  to  more  than  191  pounds  of  carbonate  of  lime  or  limestone. 

The  above  table  is  very  instructive  as  to  the  peculiar  exhausting  action 
of  the  tobacco  crop.  It  \vill  be  seen,  that  not  only  does  it  require  much 
more  of  all  the  essential  mineral  ingredients  of  the  soil  than  the  gi-ain 
crops,  but  that  the  tobacco  is  especially  a  potash  and  lime  plant,  robbing 
the  soil  of  these  materials  with  very  great  rapidityj  and  taking  up  about 
as  much  of  one  of  these  substances  as  of  the  other. 

But  when  we  ascertain  the  number  of  years  which  would  be  required 
to  reduce  the  valuable  ingredients  of  the  vir^n  soil,  described  above,  to 
the  quantities  found  in  the  "  exhausted  "  soil,  by  the  annual  removal  of 
an  average  tobacco  crop,  we  find,  that  if  these  two  soils  were  originally 
alike  in  compositioii,  which  is  probable,  some  other  causes  have  been  in 
operatioUj  during  the  cultivation  of  the  soil,  to  aid  in  its  deterioration. 
For  it  would  have  taken  nearly  seventy  years  to  reduce  ihe  potash,  and 
about  two  hundred  and  seventy-six  years  to  redvice  the  carbonate  of 
lime,  from  the  quantities  contained  in  the  virgin  soU  to  those  existing  in 
the  "exhausted  "  soU. 

I  venture  to  assert  that,  in  all  cases  where  hoed  crops  have  been  cul- 
tivated, the  deterioration  of  the  soil  takes  place  more  rapidly  than  can  be 
accounted  for  in  the  vegetable  products  removed  from  tlie  land ;  and 
especially,  when,  as  is  the  case  with  the  tobacco,  large  spaces  between  the 
plants  are  kept  clean  of  vegetable  growth  during  the  growing  season. 
Because  the  atmospheric  water  filtenng  through  the  land,  and  the  active 
agents,  heat,  light,  and  oxygen,  are  continually  decomposing  and  carry- 
ing away  more  or  less  of  its  e^ential  ingredients.  If  the  land  is  well 
drained,  or  on  a  slope,  this  action  is  accelerated ;  but  if  its  surface  is  cov- 
ered with  growing  vegetables  of  any  kind,  these  are  constantly  absorbing 
the  water  from  the  depths  of  the  soil  with  its  dissolved  materials,  em- 


Hosted  byGoOglc 


CHEMICAL  BBPOET  OP  GEOLOGICAL  STmVEY.  89 

ploying  these  materials  in  the  formation  of  their  tissues,  and  finally,  when 
they  decay,  leaving  them  to  eniich  the  surface  of  the  ground.  Hence 
land  constantly  eoTered  with  weeds  or  grass  tends  to  become  richer  on 
the  surfiice,  whilst  samilar  soil,  kept  perfectly  clear  of  all  vegetable  growth, 
and  subject  to  the  atmospheric  agencies,  must  give  to  the  rain  water  which 
flows  through  it,  more  and  more  of  its  valuable  soluble  ingredients,  and 
undergo  great  loss  of  organic  matters,  &c.,  by  decomposition. 

But  the  reason  why  the  "exhausted"  soil  failed  any  longer  to  produce 
profitable  crops  of  tobacco,  is  not  because  it  did  not  contain  potash,  lime, 
magnesia,  &c.,  &c.,  &;e.  It  will  be  seen,  on  the  contriiy,  that  it  still 
ret^ns  enough  of  all  these  essential  ingredients  to  constitute  it  a  pretty 
good  soil.  Doubtless,  it  would  produce  good  ciops  of  wheat  com,  grass, 
&c.,  &c.  The  tobacco  plant  requii^es  much  nitiogen  m  its  composition, 
and,  possibly,  enough  of  this  was  not  famished  in  a  given  bme  for  its 
wants ;  it  requires  a  considerable  amount  of  sulpliunc  acid  also ;  but 
especially,  it  requires  a  large  quantity  of  dissolved  materials  from  the 
soil  witMn  a  short  space  of  time,  so  that  a  large  amount  of  the  essen- 
tial ingredients  of  the  soil  must  be  in  a  soluUe  co}idition,  or,  in  an  imme- 
diately available  state,  to  enable  it  to  grow  with  vigor. 

In  this  "  exhausted  "  tobacco  soU,  the  same  thing  has  occurred  as  fre- 
quently takes  place  with  other  crops ;  witb  clover,  for  instance;  which, 
alter  having  grown  with  great  vigor  for  a  few  years  ceases  to  do  well  on 
the  same  land,  which  is  hence  said  to  be  "clover  sick ;"  although  the 
land  is  fe,r  from  being  exhausted,  as  is  shown  by  the  fiict  that  other  crops 
are  produced  on  it  in  gvoixt  abundance. 

Clover,  like  tobacco,  withdraws  a  large  amount  of  potash,  lime,  &c., 
&o.,  fi'om  the  soil.  Clover  hay,  according  to  Dr.  Emmons,  gives  5.56 
per  cent,  of  ash  ;*  which  is  of  such  a  composition  that  a  ton  of  the  clover 
hay  takes  from  the  soil  in  which  it  has  been  grown,  the  following  quanti- 
ties of  its  essential  ingi'edients : 

Pound  a. 

Potash 33.153 

Sodi - - —  18-394 

Cai'bonate  of  lime 38.378 

Mrtgneaia 4.b70 

Phosplmtes- — — S5.544 

Sulphuric  atad .G'^S 

Chlorine. 2.a«8 

Srnoa.... - 1-U54 

•  Natural  History  of  New  Yavk,  Agriculturt,  part  V,  page  SS. 

13 
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Clover,  like  tobacco,  or  any  other  quick  growing  plant,  consumes  very 
rapidly  the  sohible  or  immediately  availaiU  portion  of  the  soil.  Clover 
may  be  made  to  exhaust  the  soil,  by  cutting  and  taking  it  off  the  land 
in  large  hay  crops ;  or  it  may  be  made  to  enrich  its  surface  by  grazing 
it  down  by  hogs  or  cattle ;  when  the  salts  are  mainly  restored  to  the  soU 
in  the  excretions  of  the  animals ;  or  by  plowing  it  under  as  a  green 
manure.  At  all  events,  the  large  roots  of  this  plant  are  always  left  to 
decay  in  the  soil,  and  tend  greatly  to  enrich  the  surfece  and  increase  its 
quantity  of  sojuhle  nutiltious  matters;  whilst  in  the  case  of  the  tobacco 
crop,  the  whole  plant  is  removed,  and  the  soluble  portion  of  the  soil  is 
thus  rapidly  duninished.  Clover,  grazed  _and  plowed  in,  may  be  advau- 
t:igeously  employed,  in  rotation  with  the  tobacco  crop,  to  sustain  the  fer- 
tility of  the  soil,  and  special  manures,  as  hme,  plaster  of  pans,  wood 
ashes,  bone  dust,  or  super  phosphate  of  lime,  with  guano  or  other  animal 
manures  intended  to  benefit  the  tobacco  crop,  might  very  well  be  apphed 
to  the  previous  clover  crop. 

It  has  been  proposed  to  restore  the  feiiillty  of  tobacco  soil  by  giving 
it  top-dressings  of  nifci-e  (nitrate  of  pofesh;)  but  this,  as  might  have 
been  expected,  has  not  been  found  effectual  in  practice.  By  studying 
the  composition  of  the  ashes  of  tobacco,  we  learn  that  lime,  sulphuric 
add,  and  other  mmeral  ingredients,  are  necessary  to  this  plant  as  well  as 
potash  J  and  common  sense  tells  us  that  an  occasional  supply  is  not 
sufficient^  but  that  it  is  necessary  to  furnish  the  nutritive  materials  to  the 
plant  regularly  and  constantly  during  tiie  growing  season.  A  compost, 
ricKm  potash,  lime,  magnesia,  phosphates,  sulphates,  chlorides,  and  soluble 
silica,  with  decomposing  organic  matters,  and  ammonia  salts,  or  other 
nitrogmotis  compounds,  would,  theoretically,  supply  to  the  tobacco  plant 
all  that  is  necessary  to  its  growth.  Such  a  mixture  is  contained  in  good 
guano,  (except  that  guano  is  deficient  in  potash,)  and  in  the  urine  and 
Iceces  of  animals,  in  good  barn-yard  manure ;  but  it  is  found  that  the 
dii-ect  application  of  such  manures  is  liable  to  injure  the  flavor  of  the 
tobacco,  although  they  may  cause  a  heavy  growth.  There  is  no  doubt 
that  this  inconvenience  may  be  averted  by  applying  them  to  the  previous 
crop,  as  clover,  in  rotation  with  the  tobacco.  Regular  irrigation  with  a 
weak  watery  solution,  or  mixture,  of  these  materials ;  especially  to  the 
young  plants ;  applied  to  the  soU  only  and  not  to  the  plants,  according 
to  the  Flemish  practice,  wotild  be  the  next  mbfet  eff^tu'al  mode  o'f  stipply- 
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iug  them,  and  would  cause  a  strong  growth  of  the  tobacco,  as  well  as 
maintain  the  productiveness  of  the  land.  But  this  mode  is  not  likely  to 
be  employed  in  this  region  at  the  present  time.  It  is  the  practice  with 
some  tobacco-growers  to  manure  the  hiH  in  which  the  plant  is  grown  by 
throwing  in  a  handful  of  wheat  Iran,  which  by  its  speedy  decomposition 
furnishes  much  nutritive  mineral  matter,  in  a  soluble  condition. 

The  stalks  and  roots  of  the  tobacco  should  in  all  cases  be  allowed  to 
decay  on  the  land  which  produced  them,  or  in  compost  heaps,  to,  furnish 
it  with  manure;  or,  if  burnt,  the  ashes,  which  contain  the  valuable  min-^ 
oral  elements,  should  be  restored  to  the  soil  at  the  proper  season. 

On  examining  Tahle  VII,  &c.,  of  the  tobacco  ash  analyses,  in  the  appen- 
dix, it  win  be  seen  that,  in  the  Mason  and  Bracken  county  tobacco,  gen- 
erally, there  is  a  deficiency  of  chlorine,  as  compared  with  the  Havana 
and  Florida  tobacco.  It  might  be  well  for  some  intelligent  ealtivators  to 
experiment^  by  irrigation  with  weak  solutions  of  chlorides;  especially 
chloride  of  ammonium  (common  sal  ammoniac)  and  the  chlorides  of  pot- 
assium, sodium,  magnesium,  and  ccdcium,  (common  salt,  &c.,  &c.)  Tobac- 
co raised,  in  this  r^ion,  directly  from  the  best  imported  Havana  seed, 
although  like  its  parent  pfent  at  first,  soon  loses  its  flavor  and  increases 
in  size.  Whether  this  deterioration  is  owing  to  the  properties  of  the  soil ; 
to  distance  from  the  sea,  the  air  over  which  always  contains  marked 
traces  of  chlorine,  iodine,  and  bromine,  or  to  other  atmospheric  or  cli- 
matic conditions,  might  perhaps  be  ascertained  by  careful  and  judicious 
experiment. 

Under  the  head  of  Mason  CouNrr,  in  this  volume,  may  be  found  the 
analyses  of  other  tobacco  soils ;  and  in  the  appendix  are  recorded  the 
results  of  the  analyses  of  the  ashes  of  thirty  ditferenfc  samples  of  tobacco 
ftom  various  parts  of  the  State,  and  from  Florida  and  Cuba,  as  well  as 
an  abstract  of  some  analyses  of  the  ashes  of  the  tobacco  leaf  and  stalk 
of  Massachusetts  and  Maryland,  made  by  Chas.  T.  Jaclison,  M.  D. 
No.  829 — Soil.     Labeled  "  Soil  from  Dr.  J.  P.  Bradford's  grape  farm 

near  Augusta,  Bracken  county,  Ky.     Lower  Silurian  formation." 

Dried  soil  of  a  dirty-buff  color. 

One  thousand  graii^  of  the  air-dried  soil,  digested  for  a  month  in 
water,  charged  with  carbonic  acid,  gave  up  ^outfouranda  third  grains 
of  sohble  extract,  dried  at  212°  F.,  which  had  the  following 
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Organic  and  TOlatile  matters _ O.7U0 

Alumina  and  osidea  of  iron  and  manganese  and  pliosphntes .980 

Carboiiiite  oflimo - - - S.ieo 

Miignesia -l"0 

Solplmrioaeid _ - .^S 


"Water  and  lo83 -618 

4.330  grains. 

The  air-dried  soil  lost  3.675  per  cent,  of  moisture,  at  400°  F.,  dried 
at  which  temperature  it  has  the  ioUowing 

Organic  and  volaHIe  matters 7.412 

Alumina fi.990 

Oxide  of  iron _ 6.S75 

Carbonate  of  lime -871 

Magqesia — ^ 1.623 

Brown  oiide  of  manganeae .960 

Phoapliorio  acid .9ti9 

Sulphuric  acid - 033 

Pdtasli. --  1.164 

Soda _ - - - .0.18 

Sand  and  insoluble  silicates 74.895 

Loss --  .430 


A  soil  remarkably  rich  in  potash,  well  adapted  to  the  culture  of  the 
grape.  From  its  very  smaU  proportion  of  sulphuric  acid,  it  is  probable 
its  productiveness  may  be  increased  by  top-dr^sing  of  plaster  of  paris. 
In  the  appendix  to  this  Report  wiil  be  found  some  analyses  which  we  have 
made  of  the  Catawba  and  Herbemont  wine  of  this  region  ;  with  remarks 
on  the  influence  of  wine  culture  on  the  fertility  of  the  soil,  &c. 
No.  830 — Soil.     Labded  "Clay  in  which  Indian  hones  are  found  at 

Augusta,  Bracken  county,  Ky.     Lower  Silurian  formation." 

The  dried  sub-soil  or  under-day  is  of  a  light  chocolate  color,  and  was 
found  to  contain  a  few  fragments  of  decayed  bones,  which  were  sifted  out 
before  proceeding  to  the  analysis. 

One  thousand  grains  of  the  air-dried  soil,  digested  for  a  month  in 
water  charged  with  carbonic  acid,  gave  up  more  than  three  and  a  half 
grains  of  drah  colored  extract,  dried  at  212°  F.,  which  had  the  follow- 
ing 
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Organic  and  volatile  matterfl 

Alumina  and  oxides  of  icon  and  mangarese  and  phoaplmWs 

Carbnnate  of  iime _ - 

Magnesia - 

Sulpliurio  aoid__ _ 

Potaaii 

Soda -.- 

Silioa_ _ 

3.670  gmiaa. 

Tlie  air-dried  soiJ  lost  1.C35  per  cent,  of  moisture,  at  400°  F.,  and 
thus  driedj  had  the  following 

Organic  and  Tolatile  matters 3.497 

Alumina _ 3.360 

Oxide  of  iron _ _,.- —  4.U95 

Carbonate  of  lime _ - .495 

Magnesia _. --  .593 

Brown  oxide  of  raaaganese .145 

Phosphoric  acid _ -- __ _ .295 

Sulphorio  acid _ _ .045 

Potash ___ .319 

Soda _ ___ -_ U39 

Sand  and  insolable  Bilieatea _ 66.970 

Loss aa7 

HID. OOP 

^e  phosphates  of  the  bones  do  not  seem  to  have  been  diffused,  in  any 
marked  manner,  through  this  sub-soil. 

No.    831 — Soil.      Labeled   ^'Virgin  Soil;  James   Ihimtivmi's  land. 

Groivih   smaU  white    oak.      Lower   Silurian  formation,   Bracken 

county,  KyP 

Dried  soil  of  a  chocolate-grey  color.     Some  fragments  of  soft  ferru- 
ginous sandstone  were  sifted  out  of  it. 

No.  832 — Soil.  Labeled  '^Soil  from  an  old  field,  sixty  years  in  cidti' 
vaiion;  James  Dunnivan''s  farm,  adjoining  the  preceding,"  ^'c,  ^c. 
Dried  soil  of  a  slightly  darker  color  than  the  preceding ;  containing 

some  fragments  of  soft,  ferruginous  sandstone. 

One  thousand  grains  of  each  of  these  soils,  thoroughly  air-dried,  were 

digested,  severally,  for  a  month  in  water  charged  with  carbonic  acid. 

The  amount  of  soluble  materials  extracted  is  as  follows : 
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No.  831. 

N..S3.. 

Vicgin  soil. 

Old  field  soil. 

Ahimina  and  oxides  of  Iron  and  mangane 

e  and  phosphates 

150 
.^30 
166 
037 
067 

oag 

197 

.047 

.081 

.129 

Wateiy  estraot,  dried  at  212°  F.,  (grains, 

The  composiiion  of  these  soils,  dried  at  400°  ¥.,  is  as  follows : 


No.  831. 

No 

832. 

Virgin  soil. 

Old  field  soil. 

og        a    1  ti 

5  931 

^  798 

Al  m 

4  115 

3  4f 

0    d      f 

3  4J 

3     10 

170 

ooo 

a36 

B  J 

s  irh          d 

S  d 

0  4 

(   0 

84  6J5 

67  070 

L 

340 

8  7 

T  tal 

100  000 

100  000 

M     ta        xp  1!  d 

t  400    F 

00 

These  soils  show  one  of  the  few  exception  whah  we  hi-\e  fyund  to 
the  lule  thit  the  long  cultivated  soil  eontims  Ifss  of  the  essentiil  ele- 
ments of  -vegetable  composition  than  the  iiigin  soil  of  the  same  hcilit} 
To  what  cause  thi  apparent  inomaly  is  to  be  attnbuted  we  do  not 
know,  m  the  lbs  nee  ot  in;  of  the  ub  sdiI,  whi  h  di  1  not  come  to  hand 

BREATHITT  COUNTY. 

j{o.   833 — Saline  Incrustation,  on  Sandstone,  called  "nitre"  where 
found;  mouth  of  Troublesome  Creek     Brought  hj  Messrs.  Downie 
and  'Lesquereux. 
This  was  found  to  be  gypeumj  or  sulphate  of  lime. 
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No,  834 — Coal.     Labeled  "  Gannd  Coal,  Round  Bottom,  Quicksand 

Creek;  three  or  four  miles  from  Jackson,  Breathitt  comity,  Ky. 

Whole  thicbiess  of  the  led  thirty-seven  indies;  the  lower  twenty-one 

inches  hdng  cannd  coal" 

A  dull  black  coal,  cleaving  in  layers,  with  a  satiny  lustre  on  the  cross- 
fracture.  No  fibrous  coal  between  the  layers,  and  no  appearance  of 
pyrites.  Does  not  soil  the  fingers.  Resembles  Haddock's  cannel  coal,* 
but  contains  more  ash.     Specific  gravity  1.278. 

Over  the  spirit  lamp,  it  gave  out  much  flame ;  does  not  soften  much 
nor  agglutinate,  leaving  a  dense  coke. 


Total  volatile  malters._  44.70 

Dense  ooke 55.30 


Fised  carbon  in  tlie  coke - 

LiKht-crey  ashes 

39.90; 

15.40 

The  percentage  of  sulphur  in  this  coal  is  0.452. 


Magnesia 

Phosphoric  acid 

Sulphuric  acid 

Potash  and  soda  and  loaa  _. 


To  test  the  oil-producing  power  of  this  coal,  one  thousand  grains  were 
submitted  to  distillation ;  the  heat  being  gradually  raised  to  a  dull  red 
heat,  and  the  products  collected  in  a  train  of  three  tubulated  receivers, 
with  a  bell-gla^  to  collect  the  gas;  and  the  following  results  were 
obtained : 

190.30  grains=860  cubic  inches  of  pretty  good  gas. 
273.08  grains  of  moderately  thick  crude  oil. 
30  00  grains  of  ammoniacal  water. 
576.70  griiina  of  cellular  coke 


It  does  not  diffei-  much  from  Haddock's  coal  in  the  production  of  oil, 
but  yields  a  greater  measure  of  gas.     (See  Vol.  II,  p.  217,  of  these 


»  See  Vol.  1,  i^ge  354,  of  these  Reports. 
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No.  835 — Coal.     "Crninel  Coal  from  Mr.  South's  coal  hanh,  {three  feet 
thick,)  near  Jackson,  Breathitt  county,  Ky"     {Brought  from  Frank- 
fort iy  John  G.  Mason,  Esq.) 
Resembles  Haddock's  cannel  coal.     A  tmigb,  pure,  doll-black  cannel 

coal.     No  fibrous  coal  between  the  irregular  layers.     Presenting   an 

approximation  to  the  bird's-eye  structure  in   some  pieces.     Specific 

gravity  1.219. 

Over  the  spirit  lamp  it  barns  with  much  flame ;  swells  a  little,  and 

leaves  a  dense  coke. 


Moisture 0.3(1)  Tntal  ™latil 

Volatile  corabualLble  maUerB,. 56.7!)j  iot'^'ToLaliJ 

Fixed  carboQ  m  the  coke  — - -  -  3«,lil)  j-^^^^  ^^j^ 

Liglil-purplLsli-gi'ey  asliea 4.90( 

iOO.OO 

The  percentage  of  sulphur  was  found  to  be  1.513. 


„  and  oiides  of  k> 

m  .M  m: 

Magnesi 
Phoapho 
Sulphuri 

Submitted  to  destructive  distillation,  few  the  estimation  of  its  oil-pro- 
producing  power,  the  following  results  were  obtdned,  viz  : 

IN    THE    1000   QBAIKS. 

Pretty  good  gas,  and  loss 1.^4  grains=675  cubic  [nches. 

Moderately  thick  cnide  oil 3fi4      " 

AmmoniaonI  water 36      " 

Dense,  porous  coke 466      " 

1000 

In  round  numbers,  it  yields  about  one  third  of  its  weight  of  crude  oil, 
besides  a  considerable  quantity  of  good  iUumindtiug  gis  The  coke 
which  is  lefi;  will  prove  an  admirable  fuel.  No  doubt  it  oould  be  piofitar 
b!y  worked  for  coal  oil,  of  which  it  yields  full;  as  mut,h  as  {he  Bietkin- 
ridge  coal.  As  this  coal  does  not  contain  laige  peicentages  of  sulphur 
and  ash,  the  gas  from  it  might  be  easily  purified  foi  illnminitmg  pur- 
poses, and  the  coke  could  be  doubtless  emploj  ed  for  ionndr\  purposes. 
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BRECKINRIDGE   COUNTY. 

No.  836 — Sandstone.    LaMed  ''White  Sandstone.    Cut  of  the  Breck- 
inridge Cod  Coiwpmy'&  Rdlroad,  BrecUnridge  county,  Ky" 
A  very  friable  sandstone;  easily  CTushed  in  the  fingers  into  small 

clear  grains  of  sand,  with  a  few  minute  dark-colored  specks  and  small 

scales  of  mica.     Appears  to  have  no  cement  to  hold  the  grains  of  sand 

together. 

Dried  at  212°  it  lost  0.01  per  cent  of  moisture.     Heated  to  redness, 

it  lost  0.50  per  cent,  of  water  more. 

ED    «T   212°    F. 


Biitid  and  insoluble  silioatea _        38.340 

Alumina  and  oxides  of  iron  and  manganese .580 

Magneaia '2G6 

PhoBphoric  add a  trace. 

Sulpfiuric  aeid __ _ __  ,042 

PotHBh - -- - )  . 

Soda,__ _ _ __(  "'"^^^■ 

Water  and  loas _ _ .772 

JOO.OOO 

A  sandstone  pure  enough  to  be  employed  in  the  manufacture  of  white 
glass.     It  would  be  quite  refractoiy  in  the  fire  also. 

Another  specimen  was  sent  to  the  laboratory  labeled  "  White  Sand- 
stone, Tar  Springs,  Breckinridge  county,  hose  of  coal  measures"  which 
seems  to  be  identical  with  this. 

No.  837 — Soil.    Labeled  "l)isintegrated  Limestone,  forty  feet  below  the 
base  of  the  millstone  grit,  near  the  head  of  Sinking  Creek,  Breckin- 
ridge county,  Ky.     No  plant  or  tree,  nor  even  moss,  grows  where  this 
rock  furnishes  any  considerable  portion  of  the  soil.     Growth,  on  the 
top  of  the  sandstone,  Mack  jack,  and  white  and  red  oak;  on  tJieface 
of  the  limestone,  post,  and  white  oak  and  black  jack  and  a  coarse 
grass."     {Sent  by  Mr.  S.  S.  Lyon.) 
This  dried  soil  or  powder  is  of  a  greenish-grey  color. 
One  thousand  grains,  air-dried,  were  dig^ted  for  a  month  in  water 
charged  with  carbonic  add,  to  which  it  gave  up  more  than  seven  grains 
of  soluble  extract,  of  a  wMteish-grey  color,  dried  at  212°  F.,  the  composi- 
tion of  which  was  found  to  be  as  follows,  viz  : 
13 
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Organic  trnd  volfitlle  mattera 0.417 

Alumiim,  and  oEideaof  iron  and  mnngauuse  and  phospliaCes .0G4 

Carbooate  of  lime . 6.297 

Magnesia .Ok8 

Sulphuric  acid ' not  eslimated. 

Potash... - .oaa 

Soda - - - .028 

Silica .089 

7.015  grabs. 

The  air-dried  powder  lost  6.25  per  cent,  of  moisture  at  the  tempera- 
ture of  400°  F.    Thus  dried,  its  composition  is  as  follows,  yiz : 

Organic  nnd  volntiie  matters  _ ,._ 1.833 

Alumina,  and  oiides  of  iron  aod  manganese 9.5i0 

Carbonate  of  lime - GO. 050 

Carbonate  of  magnesia .101 

Phosphoric  acid. .OaO 

Sulphuric  acid .0^4 

Potnsb --_ .217 

Soda - -,.  .06! 

Sand  and  inaoluble silicates  „ _ 34.580 

Loaa _ ..128 

100.000 

The  principal  peculiarities  in  chemical  composition,  presented  by  the 
analysis  of  this  disintegrated  hniestone,  are  the  very  large  proportion  of 
carbonate  of  lime  and  the  small  amount  of  phosphoric  acid  present; 
with  quite  a  moderate  quantity  of  organic  and  volatile  matters.  The 
carbonated  water  dissolves  a  large  quantity  of  the  carbonate  of  lime, 
causing  the  soluble  extract  to  appear  proportionately  great. 

This  very  large  amount  of  carbonate  of  lime  and  paucity  of  phos- 
phoric acid  appear  to  be  unfavorable  to  vegetable  life ;  whilst  the  peculiar 
physical  condition  of  this  soil  contributes  to  prevent  tbe  healthy  growth 
of  vegetables  upon  it.  Some  remarks  by  Dr.  Owen  on  a  soil  of  this  char- 
acter, in  Vol.  I,  pages  81  and  82,  would  seem  to  apply  well  in  this 
instance  also. 

The  rock  next  described  is  the  limestone  from  whence  it  is  derived. 
No.  838 — Limestone.    Lahdcd  "  Grey  Sandy  Limestone,  from  wMch  the 


{Sent  hy  8.  S.  Lyon,  Esq) 

A  dull,  lightgrey,  granular  limestone.     Dried  at  212°  F,.  it  1 
0.10  per  cent,  of  moisture,  and  has  the  following 


Hosted  byGoOgle 


CHEMICAL  REPORT  OF  SEOLOGICAL  SURVEY. 


Carbomte  of  lime E0.G60 

CnrboDrtte  of  magnesia 1  -473 

Alumina,  and  oiides  of  ipoft  and  mooganeae 1 .581) 

PliospboL'ic  acid a  trnce. 

Sulphuric  add __ .1«6 

Potash .398 

Soda .090 

Silei:  and  insoluble  silicates 15.580 

Loss  ..- .- 033 

1  DO .000 

This  limestone  eoiitiina  less  phosphoric  acid  than  is  usual  in  rocks  of 

this  kind.     Had  it  a  larger  proportion  of  carbonate  of  magnesia,  it 

might  be  a  good  hydraulic  limestone. 

No.  839 — Soil.  Labeled  "  Vir^n  Soil,  from  Mr.  Denfs  land,  two 
miles  north  of  the  base  line;  one  mile  west  of  Sinking  GreeJi,  Breck- 
inridge county,  Ky.  The  waste  of  the  limestone  200  feet  hdow  tht 
base  of  the  millstone  grit.  iTdlside  tvitk  a  capping  of  the  hwest  sand- 
stone of  the  miUstone  grit;  twestty  feet  of  which  rest  on  the  top." 
{Obtained  by  S.  S.  Lyon,  Esq) 
Dried  soil  of  a  dark  umber-brown  color. 

No.  810 — Soil.     Labeled  "  Suh-soil  of   the  preceding.     Mr.   Benfi 
farm,"  ^c.,  ^c. 
Dried  soil  of  a  rich  light  orange-brown  color. 

No.  841 — Soil.  Labeled"  Virgin  Soil,  farm  of  Mr.  Davis,  on  Sugar 
Camp  Creek,  BrecJdnridge  county,  Ky.  Geological  position;  forty- 
eight  feet  above  the  top  of  the  Tar  Spring  sandstone.  Probably  the 
waste  of  the  second  limestone  aiove  the  base  of  the  millstone  grit,  and 
of  the  sandstone  above."     {Sent  by  S.  S.  Lyon,  -Esq.) 

Dried  soil  of  a  dark-grey  color. 
No.  842 — Soil.    Labeled  "  Sub-soil  of  the  preceding.    Farm  of  Mr. 

Davis,"  4*1!. 

Dried  soil  of  a  greyish-buff  color. 
No.  843 — Soil,     Labeled  "  Soil,  from  a  field  fifteen  years  in  cidtiva- 

tion,  farm  of  Mr.  Davis,  ^c.     Same  Geological  position  as  the  two 

preceding"  $*c. 

Dried  soil  of  a  greyish-buff,  or  dirty-yellowish  color. 
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"  Suh-soil  of  the  preceding.     Farm  of  Mr. 


No,  S44— Soil. 
Davis,^''  ^G. 
Dried  soil  of  a  rich  brownish-buft'  color,  darker  than  the  preceding. 

No.  845 — Soil.  Labeled  "Soil  from  Mr.  Alexander  Jones'  farm,  near 
the  lAMtfield  and  Big  Spring  road.  Geological  position:  cAove  the 
lowest  sandstone  of  the  millstone  grit.  Forest  growth,  Hack  oak, 
.  hickory,  post  and  jack  oak.  JJnder-growth.,  hasd,  sassafras,  and  some 
Hack  gam.  Fine  tobacco  landj  hut  said  not  to  wear  well.  On  the 
nearly  level  plateau  lying  bettveen  the  heads  of  SinUng  Creeh  and 
the  small  hramJies  of  Rough  Creek,  Breckinridge  county,  Ky" 
(Sent  hy  S.  S.  Lyon,  Fsq.)] 
Dried  soil  of  a  light,  yellowish,  umber  color. 

No.  84C — Soil.     Labeled  "Sub-soil  of  ike  preceding.     Mr.  Alexander 

Jones'  farm,"  ^c.,  ^c. 

Dried  sub-soil  of  a  greyish-buff"  color. 

One  thousand  grains  of  each  of  these  eight  soils,  thoroughly  air-diiedj 
were  digested  severally  for  a  month,  in  water  charged  with  carbonic  acid. 
The  analyses  of  the  soluble  materials  thus  extracted  from  the  soils  are 


given  in  the  following  table,  viz : 

No.  839. 

No,  S40. 
Sub-soil. 

No.  841. 

Virgin 
Soil. 

No.  B4a. 
Sub-aoil. 

No.  843 

Old  field 
Soil. 

No.  844. 
Sub-soil. 

No.  645. 
Soil. 

Wo.  846. 
Sub-sol!. 

Organic  A  volatile 

Alumina  a  oxides 
of  iron  and  man- 
ganese and  pli09- 

Magneaia- 

0.753 

.147 
5.040 
.211 

o.aso 

.046 
.747 
.055 

O.50O 

.131 
1.197 
■133 

0,2B3 

.081 
.963 
.101 

0 

300 

107 
563 
101 
038 
079 
013 
930 

0 

377 

081 
347 
096 

oaa 

061 
028 
131 

1. 100 

.2.^0 
.737 
.160 
.062 
.055 
.025 
.180 
.091 

0 

390 

047 
1,30 
086 

Potasli 

Soda 

Silica. 

Lobs-.—. 

.075 
.025 
.200 
.372 

.025 

.131 
.046 

.050 
.046 
.156 
.  .137 

.087 
.017 
.264 
.041 

026 
033 
097 

Watery     estract, 
dried  at  912"  F., 
(grains) 

6.823 

1.300 

2.350 

1.117 

1.466 

1.143 

3.  TOO 

0. 

23 

The  composition  of  these  soils,  dried  at  400"  is  given  in  the  following 
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No.  839. 

Vii^ 
Soil. 

No.  840. 
Sub-soil. 

No.  841. 

"St 

No.  843. 
Sub-soil. 

No.  843. 
Old  field. 

No.  844. 
Sub-soil. 

No.  845. 
Soil. 

No.  846. 
Sub-soil. 

Organic  4  TOlatile 
mattara 

Osideof  icon 

Carbonate  of  lime 

Magnesia 

Brown    oside    of 

Pliospliorlcaold.. 
Sulphuric  aoid... 

8.411 
5.240 

!830 

.345 
.130 
.076 
.434 
.   .099 

77.495 

4.407 
6.590 
4.460 
.570 
.559 

.190 
.152 
.016 
.378 
.173 

82.270 
.300 

5.141 
2.315 
2.535 
.430 
.366 

.130 
.160 
.059 
.118 
.032 

88.810 

3,513 
3.740 
3.970 
.195 
.474 

.195 
.094 
.033 

'078 

87.120 
.390 

a. 942 
3.915 
2.335 
.145 

.095 
.085 
.028 
.183 
.050 

90.930 

3.678 
5.165 
5.085 
.220 
.549 

.070 
.095 
.033 
.347 
.113 

83.790 
.932 

5.136 
2.615 
9.935 
■170 
.345 

.195 
.095 
.055 
.119 
.033 

87.645 
.657 

3.609 
5.315 
4.010 
.110 
.393 

.170 
.095 
.041 

Sand  and  insoluble 
^licatoa 

85,220 

Total 

100.000 

100.000 

100.076 

100. 000 

100,496 

100.000 

100.000 
2.650 

lOO.OflO 

Moisture, eKpelled 
at  40Q°  F 

4.000 

3.000 

1.775 

1.975 

1.495 

.B. 

9.350 

Soil  No.  845  contains  too  little  lime,  potash,  and  pkospkorie  and 
sulphuric  acids,  and  gives  too  small  a  quantity  of  soluble  matter  to  the 
carbonated  water,  to  prove  a  very  good  or  darable  tobacco  soil.  The 
sub-soil  contains  more  potash  than  the  surfiice  soil. 

(In  the  appendix  to  this  Report  will  be  found  analyses  of  the  ashes  of 
Indian  com  and  tobacco  from  this  county.) 

BULLITT  COUNTr. 

No.  847 — Sandstone.     Labeled  "  Building  Stone.     Knob  at  BidUifs 

Lick,  Bullitt  county,  KyP 

A  dull,  dirty  grey-buff  and  greenish-grey,  rather  friable  stone.  Does 
not  look  like  a  good  building  material,  but  may  possibly  harden  by 
exposure  to  the  weather. 


Sand  and  insoiubie  silicates 

AlnmtQa,  and  oxides  of  iron  and  manganese  _ . 

Phosplioric  acid 

Sulphuric  acid 


Dried  at  212°  F.,  it  lost  0.60  per  cent,  of  moisture. 
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No.  848 — Soil.  LaheUd  "  Virgin  Soil,  from  woods  west  of  the  Louis- 
ville and  Nashville  railroad,  and  north  of  the  Gap  o'  the  Knobs,  on 
H.  C.  PindeWa  farm,  in  BiiUitt  county,  Ky.  Bvh-soil  resting  on  the 
Devonian  Black  Slate  formation"  {Sent  hy  H,  C.  Pindell,  Esq.) 
Dried  soil  of  a  light-chocolate  color.  Some  qnartzose  and  fernigin- 
ous  fragments  were  sifted  out  of  it. 

No,  8i9 — Soil.  Labeled  "Soil  from  a  garden,  near  the  'Gap  o'  the 
Knohs^  which  has  been  deared  twelve  years,  and  badly  ctdtivated  as  a 
'truck  patch,''  or  vegetable  garden  ;  mostly  in  corn.  On  M.  G.  Pin- 
ddts  farm,  Bullitt  county,  Ky." 

This  garden  adjoins  the  woods  from  which  the  preceding  specimen  of 
soil  was  taken.  It  has  a  clayey  suh-soil,  resting  on  the  black  slate.  The 
dried  soil  resembles  the  preceding,  bat  is  a  slight  shade  darker  in  color. 
Some  quartzoso  and  ferruginous  fragments  were  sifled  out  of  it  with  tlie 
coarse  seive. 

No.  850 — Soil.     Laheled  "Sub-soU,  from  the  same  hole  as  the  preced- 
ing sample,     ff.  C.  PindeWs  farm,"  ^c,  ^'c. 
Dried  sub-soil  of  a  dirty-buff  color. 
No.  851 — Soil.     Labeled  "Virgin  Soil,  from  Blue  Lick  Pun  hottom^ 
on  the  Brook's  Road  from  Louisville  to  8hq>ardsviUe.    H.  C.  Pin- 
ddtsfarm,  i'c." 

Dried  soil  of  a  grey-brown  color ;  considerably  darker  than  the  two 
preceding  soils.  A  considerable  amount  of  somewhat  rounded  fragments 
of  quartzose  and  ferruginous  rock  were  sifted  out  of  it  with  the  coarse 
seive. 

No.  852 — Soil.  Laheled  "Virgin  Soil,  from  the  top  of  the  hill,  north 
side  of  Blue  Lick  Mim.  IT.  G.  PindelCs  farm,  ^c,  Bullitt  county, 
Ky." 

Dried  soil  of  a  buff-grey  color.  Some  fragments  of  quartzose  and 
ferruginous  rocks,  somewhat  rounded,  were  sifted  out  of  it. 
No.  853 — Soil.  Labeled  "Soil  from  afield  adjoining  Uie  woods  from 
which  the  next  preceding  sample  teas  taken.  Thefiddlias  beat  deared 
about  twenty-five  years,  and  has  been  cultivated  until  within  the  last 
seven  years,  when  it  has  been  '  turned  out.'  IT.  G.  PindeWs  farm, 
4*c.,  BvMtt  county,  Ky," 
Dried  soil  of  a  darker  color  than  the  preceding.     A  consideriible  quan- 
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tity  of  fragments  of  dark  ferruginous  sandstone  was  sifted  out  of  it  with 

the  coarse  seive. 

No.  854 — Soil.  Labeled  "Suh-soU  of  the  preceding;  resting  on  sand- 
stone with  nuggets  of  quarts  interspersed  through  it.  H.  O.  PindeWs 
farm,  ^c" 

Diied  soil  of  a  light  grey-buff  color.     Some  fragments  of  dark  ferru- 
ginous sandstone  were  sifted  out  of  it. 

(These  soils  were  collected  by  H.  C.  Pindell,  Esq.) 

One  thousand  gmins  of  each  of  these  soOs,  thoroughly  air-dried,  were 

digested,  severally,  for  a  month,  in  water  charged  with  carbonic  acid. 

The  soluble  materials  extracted  from  each,  by  this  process,  are  detailed  in 

the  following  table,  viz : 


No.  843. 

Virgin 
Soil. 

No.  Wi.  No. 

Garden    Sub 
Soil. 

850. 
■soli. 

No.  851. 

Virgin 
Soil. 

0.800 

.330 
a. 710 
.630 
.022 
.044 
.047 
.081 
.716 

No.  853. 

Virgin 
Soil. 

No.  853, 

Old  field 
Soil. 

No.  854. 
Sub-soil. 

Orsanic  4  volatile  matters. 
Aluminn,  &  oxides  of  iron  A 

CarboLiiie  of  lime 

0.G70 

.097 
1.130 
.400 
.033 
.OSl 
.033 
.340 

o.eoo     0 

.250 
1.347 

'.028 
.082 
.024 
.250 

185 

080 

933 
034 
0*2 
004 
134 

II 
11 
11 

(3J 

0.337 

.290 
1.613 
.166 
.038 
.110 
.035 
.131 
.130 

0.300 

.030 
.097 

Soda „ 

.039 

Waterj    extract,   dried    at 
212"  F.,  (graina)._ 

2.684 

2. 803       1 

105 

5.370 

3.735 

3.830 

0.736 

The  composition  of  these 

5evea  soils  is  as  follows,  viz : 

No.  848. 

Virgin 
Soil. 

No.  849. 

Garden 
Soil. 

No.  850. 
Sub-soil. 

No,  851, 

Virgin 
Soil. 

3.674 
2.390 
3.990 
a  trace. 
.451 
.145 

No.  853. 

Old  field 
Soil. 

5.827 
4.065 
4.165 
,395 

.    !l45 

No,  854. 
^ub-soil. 

Organic  4  volatile  matters. 

5.159 
3.540 
3.B75 
.210 
.416 
.071 
.309 
.059 
.256 
.037 
86.070 
.098 

5.142 

3.515 
3.195 
.371 
.431 
,121 
.150 
.005 
.917 

87!345 

3.591 
6.440 
4.840 
.170 
.562 
.070 
.197 
.033 
.378 
.005 
84.110 

7.033 
3.840 
5.840 
1.631 
1.643 
.110 
.281 
.050 
.911 
.170 
80.290 

3.S61 

Guide  of  iron 

Cacboniite  of  lime ,— 

5,390 
trace. 

Brown  oiide  of  niangajiese 

.195 

.195 

.040 

88.745 

I. Oil 

.082 
.132 

84.395 

Soda 

Sand  and  insoluble  silieatea 

.081 
83.395 

100.000 

100.444  |100.336 

101.019 

100.000 

100.193 

Moisture,  exp'dat212»F.. 

2.075 

1. 800 

9.550 

2.465 

2.725 

3.525 

3.100 
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These  soils,  if  well  drained,  and  judiciously  managed,  ought  to  yield 
profitable  harvests.  They  are  well  adapted  to  the  growth  of  Indian 
corn,  to  the  culture  of  the  grape,  or  the  peach,  &e.,  &c.  The  limestone 
and  soft  shales,  in  this  neighborhood,  some  analyses  of  which  follow, 
might  be  employed  to  restore  some  of  the  essential  ingredients  which  are 
removed  in  the  crops  or  naturally  deficient  in  some  of  the  soils.  Soil 
No.  852  in  particular,  would  no  doubt  be  benefited  by  liberal  top-dress- 
ing of  slacked  lime.  The  sub-soil  No.  854,  bdng  quite  rich  in  potash, 
might  with  great  propriety  be  mixed  with  tlie  surface  soil  by  means  of 
deep  plowing,  or  the  sub-soil  plow.  Top-dressings  of  the  black  slate  of 
this  neigjiborhood,  after  it  has  been  disintegrated  by  exposure  to  the 
weather,  will  also  tend  to  increase  the  proportion  of  potash  in  the  soil, 
and  aid  in  the  production  of  herbaceous  crops,  potatoes,  fruits,  &c. 
No.  855 — Shale.     Labeled '•'•Blaeh  {Devonian)  Shale,  from  the  Gap  o' 

the  Knobs  ;  on  IT.  C.  PindelVs  farm,  BuUitt  county,  Ky."     {Sent  ly 

H.  a  Pindell,  Esq.) 

A  dark,  umber-colored  shale;  not  adhering  to  the  tongue.     Dried  at 
212°  it  lost  0.90  pei-  cent,  of  moisture,  and  has  the  following 


Alumina  ond  oxides  of  jvonaod  manganese 19.795 

Lime       - - - - ]  -458 

Magnema .367 

Phosphoric  acid _ - _ -246 

Salphurioaoid 3.830 

Potash - 1.271 

Soda - : - an 

Sand  and  insoluble  silicates G9.490 

Bituminous  matter,  water,  &c -        19.040 

iOl.574 

In  this  shale  the  sulphur,  estimated  in  the  above  table  in  the  form  of 
sulphuric  acid,  is  mainly  combined  with  iron  as  sulphuret  of  iron.  The 
oxidation  of  these  two  ingredients  accounts,  in  part,  for  the  excess  ob- 
served in  summing  up  the  analysis.  If  this  shale  is  easily  disintegrated 
by  exposure  to  the  frosts  and  other  atmospheric  agents,  as  is  possible, 
it  would  be  valuable  as  a  top-dressing  to  the  poor,  thin  lands  of  this 
region. 
No.  850 — Magnesias  Leiestohe.     Labeled  " Limestone  found  under  the 

two  preceding  soils,  JSfos.  853  and  S54:,  from  H.  0.  PindelVs  farm, 

JBtdlitt  county,  Ky."    {Sent  ly  H.  C.  Pindell,  Usg. 

A  compact  grey  limestone  ;  containing  many  fossil  remains ;  as  small 
encrinita!  stems,  &c.,  &c.     Belonging  to  the  Upper  Silurian  period. 
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No.  857 — Maghesian  Limestone.    Labeled  "Limestone  from  Die  lime 
quarry  on  H.  G.  PindeWs  farm,  Bullitt  county,  Ky"  showing  the  two 
varieties  of  limestone  taken  from  the  same  quarry. 
A  portion  is  of  a  dull-  bluish-grey  color ;  the  adjoining  layer  is  yellow- 
ish-grey ;  both  are  fo^iliferous  and  dull,  except  from  the  presence  of 
some  facets  of  cale.  spar.     Uj^p^  Silurian  formation. 

No.  858 — Limestone,     Labeled  " Limestone  fotmd  in  large  lumps  under 
the  soil,  on  3.  C.  PindeWsfarm,  BvMiit  county  Ky." 
Eticrinital  (sub-earboniferous?)  limeetone;  a  detached  mass. 
The  composition  of  these  three  limestones,  dried  at  212°  F.,  is  as  fol- 
lows : 


No.  856. 
Mag" a  limestone 

No,  857. 
Mag'n  limestone. 

No.  858. 

50.980 
37.747 

2.700 
a  trace, 
not  estimated. 
.403 
.226 
6.380 
1.504 

53.880 
37.577 

1.G40 
tface. 
.067 
.370 
.198 
5.980 
1.388 

Alumina,  and  Oxides  of  iron  aJid  mau- 

Sulphurioaoid — 

not  estimated. 

Sada 

.090 

loe.ooo 

100. OCO 

100.061 

No.  856  would  most  probably  be  the  best  limestone  for  agricultural 
pui'posffi,  whilst  No,  858  will  make  the  whitest  iime.  A  httle  more  siles 
in  these  magnesian  limestones  woald  make  them  hydraulic  limestones; 
indeed,  as  they  are,  they  may  yield  a  hme  which  may  set  well  under 
water,  if  it  be  mixed  with  the  proper  quantity  of  clean  sand. 

CAMPBELL  COUNTY. 

No.  859 — Impure  Limohite.     Ld)ded  ^  Bog  Iron  Ore,  Yeton  farm, 

southern  part  of  Campbell  county,  Ky" 

LTegular  grains,  and  portions  of  dark  brown  limonite,  cemented  into 
a  porous,  friable  mass  by  a  dirty  brownish-yellow  oeherous  clay-like  sub- 
stance.    Adheres  to  the  tongue.     Powder  of  a  dirty-brown  color. 

Dried  at  212°  F.,  it  lost  4.90  per  cent,  of  t 
14 
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cosiroaiTios,  cniED  at  319=  f. 
Oxide  of  iron Ifi.fiOO 

AiumiuH __ _ _ e.aao 

Caiboiiateof  lime - „  .9H> 

CsrboiiHteof  niiignesia _ _ 2.:i96 

Brown  oxide  at  mangaiie.JC 3.4-0 

Fhnsphorie  acid .iJiiU 

Sulphuric  Bcid.- .'JliB 

Potiiah _._ .5!!6 

Soda.-- _ ., .0(1.') 

Snnd  und  insoluble  eiiioatea _ 1 -..  fit  .anl) 

CumbiuBd  wiUer ti.5(HJ 

Loss _., .(IS6 

mil  Aim 
Too  poor  and  impure  to  be  employed  with  advantnge  as  an  iron  ore. 

CARTER  COUNTY. 

No.  860 — LiMONiTE,   Inclcdikg   Caeeonate  of  Ibon.    Labeled  "Bed 
Kidney  Ore,  {No.  1*,)  from  the  Star  Furnace,  Carter  county,  Ky" 
{Se^it  by  Messrs.  Lampton,  Nicholl  ^'  Co.,  the  proprietors^ 
An  irregular,  rounded  mass ;  exterior  layers  of  brownish  and  yellow- 
ish linionite,  whioh  adheres  slightly  to  tlie  tongue ;  interior,  an  inegnkr 
nncieus  of  fine-gniined  emboiitite  of  iron.     Some  of  the  exteiior  portion 
was  taken  for  analysis.     The  powder  of  wbiuh  is  of  a  brownish-yellow 
color. 

No.  861 — LiMONiTE.     Labeled  ^'-Limestone  Ore,  {No.  5,)  Star  Furnace^'' 

A  brownish  and  yellowish  ore.     Powder  of  a  yellowish-brown  color. 
No.  862 — LiMONiTE.     Labeled  "Stack  Ore,  {No.  6,)  Star  Furnace,  ^'c, 

A  dark-colored,  fiiablc,  porous  ore;  a  nodidav  mass,  with  a  soft, 
brownish-yellow,  ochreous  nuelens.     Powder  brownish-black. 
No.  8G3 — LiuoNHE.     Labeled  "Yelloto  Kidney  Ore,  {No.  7,)  Star  Fur- 
nace," ^c.,  ^c. 

An  irregular  mass,  composed  of  dense,  dark-brown,  cm-ved,  layers ; 
which"  do  not  adhere  to  the  tongue ;  inclosing  cavities,  generally  filled 
with  soft>  bvownifeh-yellow,  ochreons  ore.     Powder  yellowish- brown. 

*  The  numbers  in  brackets  were  attached  by  Mesera.  LamptOD,  Nicholl  Sl  Co. 
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No.  8G4 — Ltmonite.     Lahehd  ^-Limestone  Ore,  {No.  8,)  Star  Fur- 
nace" ^c.   ^'0. 

A  diii-k,  rust-reil,  and  dark  purplish  ore ;  mottleil  with  lighter  coloreil. 
Porous;  adhering  to  the  tongue.     Powder  of  a  red  color. 

The  composition  of  these  liinonite  ores,  dried  !it  212°  F.,  is  as  follows : 


OxMo  of  iron. -., 

Almniiw 

Cftrbiiciitu  oriinie. 

Migneam 

B  own  oiide  of  mnn^anesi 

Pliiisphoric  neiii 

Sulphuric  noid 

Pntush  

Si'us  Mriiiiiijiihiblesilicjlci 
C  .raULiieJ  water 

Total 

Malsture  expelled  at  S13°. 
Percentage  of  metallic  iroi 


Vn.  86  L. 

No.  Rfia. 

No.  863. 

(No.  e ) 

BUtk  ore. 

Vel.kidnej 

Oro. 

43.7'0 

33.441) 

7J.87a 

i.;WO 

.2rffl 

.7aa 

17.  (180 

1.8110 

.8:16 

.99!) 

I.SHU 

39.fi77 

1.980 

i.afi*! 

.647 

.374 

.970 

.3b6 

.112!) 

.n39 

.183 

I9.:iy0 

1.3t() 

12.9-0 

9.726 

!4.3U(1 

lu.sno 
.ai6 

inii.i-3:i  !    100.0(1(1  I 
3.7110  I 


Thepuresi  of  thsse  oi'os,  and  that  which  will  yield  the  tonghest  iron, 
is  the  ^'■red Iddney  ore"  No.  8G0,  (No.  1.) 

The  "black  ore,"  No.  802,  (No.  C,)  is  peculiiiv  in  containing  as  much 
oxide  of  manganese  as  oxide  of  iron.  It  owes,  its  dark  color  to  the 
former  oxide.  The  oxide  of  miing^inese  is  supposed  to  be  useful  in  ores 
which  are  smelted  for  the  manuliietuve  of  steel.  It  unites  readily  with 
eartliy  matters  at  a  high  heT.t  and  fonns  quite  a  fluid  "cinder."  This 
black  ore  contains  so  much  phosphoric  acid,  however,  that  it  is  probable 
good  tough  steel  metal  could  not  be  made  from  it. 

Ore  No.  851,  (No.  5,)  contains  a  considerable  proportion  of  carbonate 
of  lime,  and  hence  would  require  very  little  limestone  to  flux  it;  but  this 
also  contains  so  nuich  phosphoric  acid,  that  the  iron  made  from  it  would 
probibly  be  brittle  or  ''cold-short;"  it  would,  however,  be  quite  thin 
when  melted,  and  hence  wonld  make  sharp  castings.  This  injurious 
ingredient,  which  exists  in  too  large  proportion  in  most  of  the  above 
ores,  can  be  partly  removed,  in  smelting,  by  the  use  of  an  excess  of 
good  limestone  and  of  pure  argillaceous  matter,  such  aa  pure  clay,  &c.; 
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the  alumina  of  which  tends  to  combiQe  with  the  phosphoric  acid,  and  to 
carry  it  off  in  the  cinder.  The  limestone  and  clay,  or  other  aluminous 
material  used  for  the  flux,  should  themselves,  of  course,  be  as  free  as 
posable  from  phosphoric  acid. 

Ore  No.  860  should  be  carefully  roasted  before  smelting,  to  decom- 
pose the  interior  nucleus  of  carbonate,  which,  without  roasting,  would 
tend  too  much  to  melt  and  run  off  in  the  "cinder." 

No.  865 — Carbonate  of  Iron.     Lahded  "Little  BlocJc  Ore,  {No.  2,) 

from  Star  furnace,  Carter  county,  ^.,"  ^e. 

Interior  of  the  mass  a  fine-grained,  grey,  carbonate  of  iron.  Exterior, 
thin  layers  of  irown  lunonite,  which  adheres  to  the  tongue.  Powder  of 
a  brownish-yellow  color;  an  ava-age  portion  taken  for  the  analysis. 

No.  866 — Carbonate  op  Iron.    Lahded" Blue  Kidney  Ore,  {No.  3,) 

Star  JFurnace,"  ^e. 

An  irregularly  rounded,  nodular  mass  of  fine-grained,  dark  lead- 
colored  carbonate  of  iron;  with  an  infiltrated  whitish  substance  in  the 
fissures,  and  some  specks  of  yellow  pyrites.    Powder  of  a  yellowish-grey 
color. 
No.  867 — Carbonate  of  Iron.    Labeled  "Blue  Block  Ore,  {No.  4,) 

Star  Furnace^''  ^c,  ^c. 

A  block  of  dark-grey,  fine-grained  carbonate,  about  five  inches  thick; 
apparently  a  portion  of  a  layer.     Powder  of  ^  grey  color. 

Composition  of  these  three  carlonaies  of  iron,  dried  at  212°  F. 


No.  865. 

{No.  S.) 

Little  Block. 

No.  866. 

(No.   3.) 

Blue  Kidney. 

No.  867. 

{No.  4.) 

Blue  Block. 

20.190 

5i.3ia 

.3H0 

1.475 

'.441 
.374 
.010 
11.780 
9.412 

87.527 
.778 
.984 

1.934' 
1.394 
.907 
.613 
.181 

6.680* 

iOO.OOO 

100.218 

1.900 

0.400 

45.688 

42.807 
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The  "  blue  kidney  ore"  would  probably  make  the  toughest  iron.  In 
each  of  these  carbonates,  there  is  a  considerable  proportion  of  sulphuric 
acid ;  but  the  use  of  an  excess  of  limestone  in  the  flux  would  carry 
some  of  it  off"  and  prevent  the  combination  of  the  .sulphur  with  the  iron, 
which  would  make  it '' hot-short"  or  brittle  when  hot. 

A  very  good  mode  of  removing  the  sulphur  from  ores  which  contain 
yellow  pyrites  (bi-sulphuret  of  iron)  is,  first,  carefully  to  roast  them,  and 
then  to  expose  them  for  some  time  to  the  air  and  rains.  The  prgto-sul- 
phuret  of  iron,  left  after  the  roasting,  is  thus  oxidated  into  sulphate  of 
iron,  (copperas,)  which  is  easily  to  be  w^hed  out  of  the  crumbling  ores 
by  water. 

No.  868 — Impure  Limestosb.     Labeled  '■'■lAmesione,  {No.  9,)  Btar  Fur- 
nace, Carter  county,  Ky."     {Sent  ly  Lanvpton,  MchoU  ^  Co.     Found 
about  forty  feet  ahove  the  yellow  Jcidney  ore,  used  as  a  fu^. 
A  dark-brown,  almost  black,  ferruginous  limestone ;  exhibiting  some 
glimmering  facets.    Powder  of  a  dark-uraber  color,  neai-ly  black.    Spe- 
cific gti\itj,  2  782      Dried  it  212°,  it  lo&t  3  00  pei  cent  o(  jmitiut 

Carbonate  of  1  me  nn      0 

Carbonate  of  matnes  a  3  ''"0 

Alnmina  bh ' 

Oxide  of  iron  3   JfO 
Pepoxida  of 


Sulphuric  add 

Potash 

Sodn. 

Silex  and  msol  ible  siUcites 

Wftlep  and  loss 


The  lerj  higp  amount  of  peroxide  ot  manganese  whiih  this  lime- 
stone conteiins  does  not  piobabl;  iniure  it  for  use  as  a  flux  in  the  smelt- 
ing of  lion,  e^fpecHlly  i.=i  the  oxide  of  mangiuese  foims  quite  hisible 
compounds  when  melted  with  eiithy  miteiials  But  the  considenhle 
proportions  oi  phosphorio  and  suJphunc  aads  contained  m  it,  rendu  it 
d^irablo  to  substitute  a  moie  pure  hmestone 
No.  809 — ^PiG  Iron     "Pig  Iron,  madi,  fiom  a  mixture  of  the  pi  eceding 

ores,  c(t  Star  Fmnace,  Cartel  comity,  Ky.^'     {Sent  ly  Lampton, 

Mcholl  ^  Co) 

A  rather  coarse-grained,  specular,  grey  iron,  which  yields  with  some 
difficulty  to  the  file.     Small  fragments  flatten  a  little  under  tlie  hammer^ 
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but  easily  brcnk  to  pieces.  Exterior  of  the  pig  pre-entiiig  quite  a  bright 
appesiviince,  with  smill  sliniiig  ppsculav  places.  It  does  not  seem  to  rust 
V3i-y  easily.    Spedfic  gravity,  7.0927. 

Ir'-n Qit.nofi 

C.>nibined  ciirbon _- )  ..W  (    iot^' cnibon,  d.t,.il» 


M.i.gne3ium  . 
P-jU   ium  ... 

Sidiiim. 

Phd-plioma  , , 
Sulphur 


liil 


It  contains  too  muiih  pliosphorus  to  be  very  tongh  iron.     The  qnaliiiy 
of  tha  iron  at  Uiis  furnace  might  be  improved,  as  to  strength  p.trliuulurJy, 
by  selecting  the  best  ores — those  which  contain  the  least  phosphorus  tied 
S-iIphur — and  by  using  ii  purer  limestone  for  the  flux. 
Ko.  870 — Coal.     Labeled  "Bituminous  Coal,  fomid  from  tMrty-five 

to  forty  feet  above  the  yellow  kidney  ore,  in  hsd  varying  from  four 

to  six  feet  fMck.     Star  Furnace,   Carter  county,  Ky.'''     {Sent  hy 

Lmrvpton,  Nicholl  ^'  Co.) 

A  shining,  pitch-black  coal,  with  very  litt'e  fibrous  coal  between  the 
layers.  Exhibiting  some  reed-leaf  like  impressions.  Scarcely  soi.ing 
the  hands.  Over  the  spult  lamp  it  deciepitated,  swelled  up  consideiably, 
but  the  fi-aginents  did  not  agglutinate.     SpeciBc  gravity,  1.2GG. 


Vfilatile  toitihu^'til 
Fiied  carbon  ir 


f  Totftl  volntile  matters  .. 
Dense  coUo 


Gi'ey-buff  aehes 

KIU.DO 

The  percentage  of  sulphur  in  this  coal  is  1  2G7. 
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This  is  qoite  a  pvire  coal,  retaining,  however,  more  thsm  the  nsnal  pro- 
portion of  moislure,  to  which  no  donbfc  is  cviiig  its  decrepitation  when 
suddenly  hesited. 
No.  871 — Coal.     Labeled  "  Gunnel  Coal,  tweiUy-ons  inolies,  with  a  cla// 

pariinff  of  four  inches,  over  tDhiGh  four  to  six  inches.     Slinson  Bank, 

Carter  coiintj,  E^i/."     Obtained  by  Dr.  Owen. 

A  dnll-black,  very  tmigli  coal;  cleaving  in  very  thin  kyers,  which 
have  impresaions  of  qnite  simdl  narrow  reed-like  leaves  in  fibrous  coal. 
Specific  gravity,  1.200. 

Over  the  spirit  !amp  it  did  not  swell  nor  alter  much  in  form. 


Mr)i=tnpe— 

VuliicilB  combustible  m^iitei'a 

O.C'i 

'■   Tutd  volatile  matters.. 

Tuiviivyc.-lli,wish;iBh&s - 

:::;::      *:» 

The  percentage  of  sulphur  in  this  cod  is  1.320. 


Stihinitted  to  destractive  distillation,  in  an  iron  i-e^rt,  at  a  hefit  slowly 

raised  to  dull  redness,  the  following  results  were  obtained  from   one 
thousand  gmins  of  this  coal,  viz : 

Crude  nil,  tliin.... 4'!6  gr.nins. 

Amm-miacl  mUer 40  gmna. 

Cjke. - - 384  pmina. 

Combustible  gases  aud  loss 141)  gi'iuns=to  670  cubic  inches. 


It  \vi!l  he  seen,  hy  reference  to  Vol.  II,  p.  217,  of  these  Reports,  that 
this  yield  of  crudt.  oil  ex  eels  thit  ohtimed  fiom  my  other  Kentucky 
cannel  coal  hivheito  submitted  to  expeimient,  mtludmg  the  celebraled 
Breckinridge  coa!  This  md  is  also  sup'^iioi  to  thttheoiiuse  of  its  small 
perceutiige  of  sulphui  and  of  a'-hLs  Foi  the^e  leisons  the  coke  would 
be  a  much  better  fuel  thm  thit  fiom  the  Bieckimidge  coal,  and  the  gas 
might  be  easily  purified  for  illuminating  purposes     If  the  process  weie 
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carried  on  in  a  city,  where  it  might  be  advantageously  employed :  for 
although  it  does  not  give  as  much  light  as  gas  made  from  the  Pittsburg 
coal,  distilled  at  a  higher  temperature;  yet,  sold  at  a  lower  price,  it 
would  doubtless  find  a  ready  sale. 

The  yield  of  crude  oil  in  the  experiment  above  described  is  quite 
remarkable ;  equal  to  (872  lbs.)'  eight  hundred  and  seventy-two  pounds, 
or  nearly  one  hundred  and  ten  gallons  to  the  ton,  (2000  lbs.)  Whether 
the  specimen  tried  is  richer  than  the  average  of  the  bed  can  oidy  be 
.  ascertained  by  trial.  Bat  the  probability  is  that  this  bed  of  coal  is  pecu- 
liarly fitted  for  the  manufecture  of  coal  oils.  See  further  on  for  the 
examination  of  another  specimen  of  cannel  coal  from  Stinson  creek. 

No.  872 — Coal.     Labeled  "  Sample  of  Coal  from  the  upper  eighteen 
inches  of  openings  on  Carter's  Hill;  {property  of  Robert  Carter,  of 
Gragson;)  half  a  mile  north  of  Grayson  Court- Home,  Carter  coun- 
ty, KyP     [Obtained  by  Joseph  Leslegyjr.,  Esq.) 
A  dull  black,  very  friablOj  coal;  separating  easily  into  thin  layers. 

Over  the  spirit  lamp  it  does  not  change  form  nor  give  much  flame ; 

leaving  a  soft  fiiable  coke,  easily  incinerated. 


Moisture  ..„--.—         ).2^  Total  volatile  matters 40.90 

Volatile  combuatible  nmt'orw  as.fiJt 


Fixed  carbon  in  the  coke _  4!). 40    p„i,,eMent  coke  _ 59.10 

Buff-grey  aah  63 9.711^ 


The  percentage  of  sulphir  is  0.694. 

The  ash  contains  large  proportions  of  alumina,  oxide  of  iron,  carbon- 
ate of  lime,  and  magnesia,  so  that  they  are  probably  easily  to  be  melted 
into  clinker. 

No.  873 — Coal.     Labeled  '^Sample  of  the  tinder  eighteen  inches  of 

opening  on  Carter^s  Hill,  half  a  mile  north  of  Grayson  Oourt-House, 

Carter  county,  Ky"     {Obtained hy  Joseph  Lesley,  jr.,  JSsq.) 

A  somewhat  dull,  pitch-black,  coal ;  some  portions  deep  shining  black ; 

not  much  fibrous  coal  between  the  layers.     Some  thin  incrustations  of 

pyrites  in  the  cracks  and  joints. 

Over  the  spirit  lamp,  it  softened  somewhat,  and  agglutinated  into  a 
moderately  dense  coke.    Speci6c  gravity,  1.298. 
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SroomVuVtfwrmitu;;'::::::::::::::     ^ImI  Totdroktiiem^ttos...     39.40 

lOQ.QQ  IQO.eO 

The  percentage  of  sulphur  in  this  sample  is  3.2G1. 


in  and  mfinganese  nud  pi 


Magnesia 

Sulphuric  acid... 
Potasii ,. 


No.  874 — Coal.     LaUed  "Bituminous  Coal,  from  the  tipper  part,  {above 

the  slate  parting,)  of  the  bed  on  Far  Kibi  branch  of  Sanson's  creek; 

and  on  the  Mount  Savage  property,  Carter  county,  Ey."     {Obtained 

hy  Joseph  Lesley,  jr.,  Usg.) 

A  sMning,  deep  pitch-black,  rather  brittle  coal.  Much  soft  fibrous 
coal  between  the  layers.  Over  the  sphit-lamp  it  softens  and  aggluti- 
nates, and  swells  up  into  a  spongy  coke.     Specific  gravity,  1.299. 


Moisture 

Volatile  combustible  matteca 

Ftod  ^bon  in  til.  oolo 53,30    Moi.rM*  <Ieiim  tok... 


J  Total  Toiatile  matters  — 

^T!'°.r.".".'.'"'."r     It.sl. 

Puiplish-gcejasliea.,. 


100.00 

The  percentage  of  sulphur  in  this  coal,  is  2.3 


Aluniina,  and  oxides  of  iron  and  mangan 

Magneda 

Sulphuric  acid 

Fotaali 


Cttrbonio  acid  ai 


No.  875 — Coal.  Laheled  "  Gannel  Coal  from  the  under  part  of  the 
bed  on  Tar  Kiln  branch  of  SUjison's  Creek,  on  the  Mount  Savage 
property,  Carter  county,  Ky.  This  cod  is  used  in  AsMaudfor  mak' 
ing  oil."  {Obtained  by  -Joseph  Lesley,  Jr.,  Usq.) 
A  dull  black,  very  tough  coal,  breaking  with  difficulty  and  irregularly, 
15 
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into  thin  layers ;  the  fragments  generally  with  sharp  edges.  No  fibrous 
coal  between  the  layers.  The  cross-fracture  is  somewhat  conchoidal, 
with  a  ^tiny  lustre. 

Over  the  spirit  lamp,  it  gives  much  smoky  flame ;  does  not  soften, 
nor  swell  much ;  leaving  a  fiiable  quite  combuetible  coke.  Specific 
gravity  1.145. 

Total  volatile  matters 65  .Ofi 

fi'lable  coke 34.94 

100.00  IQO.OO 

The  percentage  of  sulphur  in  this  coal  is  2.843. 


Fixed  carboQ  in  the  eoko 

Purpliah-grej  tifihes 

2J.04i 

AluBijna,  aud  o^des  of  iron  and  manganese  _ 

Magnesia 

Sulpbur,  phosphoric  add,  and  alkalies 


One  thousand  grains,  submitted  to  destructive  distillation  in  an  iron 
retort,  at  a  heat  gradually  raised  to  dull  redness,  gave  of 

Thin  crude  oil —  411  grains. 

Ammoniaoal  water 40      " 

Porous  coke 367      " 

Combustible  gaaeaand  loss 189     "     =G75  cubic  incliea. 


This  yield  of  crude  oil  is  second  only  to  that  from  a  similar  specimen 
of  cannel  coal  from  Stinson's  bank,  (described  above,)  amongst  all  the 
Kentuoky  coals  which  have  been  examined.  It  is  equal  to  eight  hundred 
and  twenty-two  pounds,  (822  lbs.)  or  about  one  hundred  gallons  of  crude 
oil  to  the  ten  (of  two  thousand  pounds)  of  the  coal.  It  is  doubtful 
whether  the  Boghead  coal  of  Scotland  gives  so  large  a  product  of  oil. 

CLARKE  COUNTY. 

No.  876 — Magnesian  Limestone.     Zaieled  "Building  Stone ;  quarry 

mouth  of  Lower  IIoward''s  Creek,  Clarke  county,  Ky.     Lower  Silu- 

rian  formation^ 

A  dull,  fight-buff,  fine-granular  rock ;  resembling  that  from  Grimes' 
quarry  in  Fayette  connty.    Specific  gravity  2.735. 

Dried,  in  powder,  at  212°  F.,  it  lost  only  0.30  per  cent,  of  moisture. 
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COMPOSITION   DRIED    iT   3X3°  F. 

Curbomteof  lime. _ _ eO.G40=34.039  lime. 

Carbonate  of  magaesia 32.51)0=15.048  niagoesja. 

Alumina,  anil  oxides  of  iron  and  manganese .580 

PtosphoHo  acid .907 

SuIphiiriG  acid  .._ ._ _ .124 

Potaali. .374 

Soda - .950 

Siles  and  insoluble  silioatea 3.520 

Moisture  and  loss 1.805 

^00.000 

This  is  doubtless  a  good  find  durable  building  stone;  resembling  that 
employed  in  the  construction  of  the  Clay  Monument  at  Lexington. 

No,  877 — Limestone.    Lt^eled  ^^Roek  from  which  the  soil  is  derived, 

collected  on  Judge  Simpson's  farm,  near  Winchester,  Clarks  covMy, 

Ky.     Lower  Silurian  formation" 

A'  coarse-granular  limestone ;  very  much  weathered  and  disintegrated, 
and  very  full  of  fossil  shells.  Exterior  surfece  coated  with  dirty-grey- 
buff  soil. 

Dried  at  212°  F.  it  lost  0.20  per  cent,  of  moisture. 

comeosiTlON,  uribd  at  212°  f. 

Carbonate  of  lime  _- _ — 85.560=48.617  limo. 

Garbonateof  magnesia 3.567 

Alumina,  and  oxides  of  iron  and  manganese 3.280 

Phosphofic  acid .118 

Sulphuric  acid. :, _ .474 

Potash. , __ - 433 

Soda  ..■ - .462 

Silei  and  insoluble  silicatea 5.920 

Loss. _ 187 

100.000 

A  limestone  remarkably  rich  in  the  alkalies  and  sulphuric  acid,  and 
containing  a  considerable  proportion  of  phosphoric  acid. 
No.  878 — Son..    Lahded  "  Virgin  Soil,  from  woods  pasture,  on  Judge 

Simpson^s  farm,  near   Winchester,  Clarke  county,  Ky.     Primitive 

growth,  black  walmtt,  lomst,  mulberry.  Hue  ash,  ^c.     Lower  Silurian 

formation.'"     (Obtained  by  Dr.  Owen.) 

Dried  soil  of  a  light-greyisb-brown  color. 
No.  879 — Soil.    Labeled  "Soil  from  an  old  field,  thirty  years  or  more 

in  cultivation,  adjoining  the  preceding.  Judge  Simpson's  farm,"  ^c. 

Dried  soil  of  a  hght  grey-brown  color ;  lighter  colored  than  the  pre- 
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No.  880 — Soil.     Labeled  "  Sui-soil  of  the  same   old  field.     Judge 
iSimpso7i's farm"  ^'C,  ^c. 
Dried  soil  a  little  darker  and  more  yellowish  than  the  preceding. 

No.  881 — Soil.  Labeled  "  Virgin  Soil,  from  Wm.  E.  Duncan's  farm, 
Clarke  eouniy,  Ky.  {From  a  lower  situation  than  the  old  field  from 
whidi  the  next  preceding  soil  was  taken;  and  more  of  a  meadow  soil) 
Forest  growth,  sugar-tree,  Hack  locust,  white  and  blue  ash.  Blue 
limestone  formation."  {Collected  bg  Dr.  Owen.) 
Dried  soil  of  a  dark,  dirty,  grey-bwiF  color. 

No.  882 — Soil.     Labeled  "  8oil  from  an  old  field,  upwards  of  forty 
years  in  cultivation,  on  Wm.  R.  Duncan^ s  farm,"  ^c.,  ^e. 
Dried  soil  slightly  darker  colored  than  the  preceding. 

No.  883 — Soil.     Labeled  "  Sul-soil,  from  the  same  old  field,  Wm.  R. 

DunmrC s farm"  ^c. 

Dried  soil  slightly  darker  than  the  preceding. 

One  thoKsands  grains  of  each  of  these  soils,  thoroughly  air-dried,  were 
digested  for  a  month,  severally,  in  water  charged  with  carbonic  acid ;  the 
soluble  matters  extracted  are  detailed  in  the  following  table,  viz : 


No.  878. 

No.  879. 
Old  field. 

Sub-Boil. 

No.  881. 

"it 

No.  883.  No. 
Old  field.  Sub- 

83. 
soil. 

Organic  mi  volatile  mattBiB.- 

Alumina,  and  oiides  of  iron  and  man- 

1.717 

0.533 

0.500 

0.705 

0.467         0 

.181 
.781 
.111) 
.045 
.054 
.024 
.180 
.075    .„_ 

833 

887 
149 
041 
094 
008 
147 

U 

231 

oas 

032 
087 
004 

ae4 

447 
0G7 
030 
061 
Q30 
181 

1 

347 
069 
033 
(135 
009 
147 

Watery  extract,  dried    at  SIS'  F., 

1.917         2 

The  sub-son  No.  883,  ^ves  up  more  soluble  matter  to  the  carbonated 
water  than  the  surface  soil  above  it,  which  iw  quite  an  unusual  circnm- 
sfeince,  and  may,  most  probably,  he  attributed  to  the  fact  that  it  contains 
as  much  organic  matters  and  lime,  and  more  magne&ia,  potabh,  sulphatee 
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and  phosphates,  than  that.     (See  following  table.)     Sub-soil  plowing 
would,  therefore,  he  immediately  beneficial  to  this  old  field. 
The  composition  of  these  soils,  dried  at  400°  F.,  is  as  follows; 


No.  878. 

No.  879. 

No.  sao. 

No.  8B1. 

No.  882. 

No.  883. 

Virgin 
Son. 

Old  field. 

Sub-soil. 

Virgin 

Old  field. 

Sub-Boil. 

Soil. 

Orgin  e  and  rolat  lo  matt    a 

9  0"8 

6  379 

5  797 

7.764 

5.985 

5.933 

AI  n  na 

r  565 

4  "40 

7  lb 

6.790 

6.a40 

6 

290 

O^de  01       a 

5  600 

4  9b0 

J  4f0 

5.H60 

5.785 

5 

885 

Carbon  te  of  1  me 

545 

695 

JOO 

345 

1% 

195 

Magneaa 

e«7 

563 

659 

"19 

1 

133 

Brown  OEde  of  manganese 

545 

330 

170 

330 

SOU 

395 

Fbosphoncftod 

366 

ail 

945 

396 

Sulphu'cacd 

064 

084 

050 

oq2 

067 

876 

Potash 

475 

.>83 

5-fl 

396 

507 

Soda 

104 

056 

05  J 

0U5 

0J4 

065 

Saod  and  naolubLe  s  1  c&tes 

6  070 

81  9.J0 

71  6  0 

76  sao 

79  ''45 

79 

970 

Loss 

2  6 

916 

069 

Total 

100.089 

100.000 

100.505 

ICO  000 

100  000 
3  35fl 

100.735 

Moiatiiro,  espdlod  at  400°_ 

4.750 

3.125 

3.400 

4  050 

3  350 

These  are  rich  soils,  like  the  blue  limestone  soils  generally.  The  sub- 
soU  is  quite  rich  in  potesh,  like  much  of  the  sub-soil  and  under-elays  on 
this  formation.  As  usual,  the  soils  of  the  old  fields  show  evident  signs  of 
deterioration,  in  the  reduction  of  the  proportions  of  the  essential  ele- 
ments of  vegetable  nutrition.  Soil  No.  881  contains  less  of  its  elements 
in  an  immediately  soluble  condition  than  soil  No.  878  ;  probably  because 
it  has  less  organic  matters,  and  less  lime  than  that. 

No.  884 — Soil.     Labeled  "  Virgin  Soil,  from  Woodland,  on  the  farm 
of  Mr.  John  Gqf,  near  Kiddvilk,  Clarke  county,  Ky.     Indian  old 
fidds.    Forest  growth,  oak  and  hickory.    Devonian  Sandstone  forma- 
iion."     {Obtained  by  Messrs.  Downie  and  Lesguermx.) 
The  dried  soil  is  of  a  Hght,  greyish  umber  color.     A  considerable 

quantity  of  iron  gravel,  or  shot  iron  ore,  was  sifted  out  with  the  coarse 

seive. 


No.  885 — Soil.    Labeled '' Soil  fro 


from  an  old  field,  adjoining  the  preced- 
ing, Jifteen  years  in  cultivation;  taken  three  iiiches  beloto  the  surfaee; 
farm  of  Mr.  John  Qoff"  ^c,  ^c. 
Dried  soil  of  a  dark  umber  color,  contains  iron  gravel. 
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No.  886 — Soil.     Labeled '^  Subsoil,  from  a  corn-field  adjoining  t/ieitvo 

preceding,  taken  nine  indies  below  the  surface.     Mr.  Jno.   Gojfs 

farm,"  ^c,  ^c. 

Dried  soil  darker  colored  than  the  preceding,  of  a  dark  umber  color, 
verging  to  soot  colored.  More  than  a  third  of  ite  weight  of  iron  gravel 
was  removed  from  it,  with  the  coarse  eeive,  before  analysie. 

One  thousand  gr^ns  of  each  of  these  soils  were  digested,  severally, 
for  a  month,  in '  water  charged  with  carhonic  acid ;  the  analyses  of  the 
soluble  materials  extracted  are  given  in  the  followmg  table,  viz : 


So.  884. 
Tir^n  sol!. 

No.   8B5. 
Old  field. 

No.   886. 
Sub-soil. 

1.337 
.8.^3 
.987 
.173 
.037 
.093 
.028 
.198 
.0S2 

1.190 
1.453 
2.390 
.333 
.056 
.026 
.049 
.198 
.289 

Alumipa,  and  oiides  of  iron  and  mangaaese  and  phosphates 

.330 

Magnesia. 1 

.959 

3.777 

5.790 

The  soil  of  the  old  field  gives  up  a  larger  quantity  of  soluble  matters 
than  the  virgin  soil,  principally  because  it  contains  more  carbonate  of 
lime  and  sulphuric  acid. 

The  composition  of  these  soils,  dried  at  400°  P.,  is  as  follows,  viz  : 


No,   884. 
Virgin  Boil. 

No.  885. 
Old  field. 

No.   686. 
Sub-soil. 

7.195 

5.615 

,     6.635 

.lao 

.948 
.330 
.346 
.050 
.580 
.409 
7B.470 

G.849 
5.690 
9.535 
.820 
.773 
.145 
.384 
.    .137 
,365 
.133 
75.170 
.138 

100.588 

100.000 

3.750 

6.000 
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These  soils  liave  the  composition  of  very  rich  soils,  and  if  they  are 
well  drained,  and  otherwise  under  favorable  phyaeal  cu'cumstancea,  they 
ought  to  produce  large  crops.  The  proportions  of  carbonate  of  lima, 
and  of  sulphuric  and  phosphoric  acids,  in  the  virgin  soil  are  below  those 
confeuued  ia  the  soil  of  the  old  field,  and  it  g^ves,  up  much  less  soluble 
matter  to  carbonated  water  than  that;  it  also  exhibits  a  larger  proportion 
of  sand  and  insoluble  sihcates,  but  a  mndh  greater  quantity  of  potash. 
Top-dressings  of  hme  and  of  plaster  of  pans  would  be  advantageous  to 
the  vir^n  soil  for  most  crops.  The  proportions  of  oxide  of  iron  ia  soils 
Nos.  885  and  866  are  unusually  large,  and  contribujs  to  give  them  their 
dark  color.  The  organic  matter  contained  in  the  sub-soil  is  also  unusu- 
ally large  in  quantity. 

No.  887 — LiMONiTE.     Laleled  "  Iron  gravel  from  the  siib-soil  of  Indian 
',  Clarhe  county,  Ky^^     {See  tJii  preceding  soil) 

ED   AT   912°    F. 


Phoaphocic  acid  .. 

Sulphuric  acid 

Potaali 


It  contains  a  considerable  proportion  of  phosphoric  acid,  but  this, 
being  combined  with  the  per  oxide  of  iron,  or  alumina,  is  not  easily  taken 
up  by  the  atmospheric  water. 
No.    888 — Limestone.     labeled  "  Hydratdic  Idmesionej'  base  of  the 

Blade  Slate,  Clarice  county,  Ky.     Found  also  in  Madison,  Bath, 

Powell,  Estill,  %-er     {Sent  hy  S.  S.  Lyon,  Esq:) 

The  dense  calcareous  portion  of  the  grey-black  slate. 


Carbonate  of  lime —  40.980 

Carbonate  of  magneaia 15.903 

Alumina,  and  oxides  of  iron  and  mangnneae  and  phoaphiitea 9.4G0 

Sulpliuric  acid -  1.095 


It  is  probable  that  with  proper  management  tlus  limestone  will  make 
a  good  hydraulic  cement. 
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No.  889 — Limestone.     Labeled '■^Sandstone'?  with  oil,  {hiiumm^  lase  of 

the  Marcellus  shale,  Oil  Springs,  Clarke  countt/,  KyT     {Obtained  ly 

Messrs.  Downie  and  Lesguereux.) 

A  dark-grey  limestone,  with  its  calcareous-spar-lined  cavities  impreg- 
nated with  fluid  bitumen.    Weathered  surfaces  of  a  dull  buff  color. 

Dried  at  212°,  it  lost  0.01  percent,  of  moisture. 

COMPOSITION,    DRIED   AT   212°    F. 

Carbonate  of  lime 56.760 

Carbouato  of  magnesia 21.302 

Alumina,  and  oxides  of  iron  and  manganese 11.2S0 

Phosphoric  add, 438 

Salphiirio  acid _ .372 

Potash _ — - —  .193 

Soda - 103 

sues  and  insoluble  Siliciitea 2.480 

Bitumiuoua  matters  sinl  loss  _ _ _„,  7.092 

100. OOP 

CRITTENDEN"  COUNTY. 

No.  890 — Carbonate  of  Iron.    Laleled  "Iron  Ore,  Sneed^s  mines  on 

Tradewater  River,  Crittenden  county,  Ky^ 

A  dense,  dark-reddish-brown  ore ;  not  adhering  to  the  tongue.  A 
whitish  incrustation  in  the  fissures.  Specific  gravity  3.1066.  Powder 
brownish-drab  color. 

Dried  at  212°  P.,  it  lost  0.40  per  cent,  of  moistura 

ED  AT  213'  r. 


Ciirbonateofiroii- 64.239>    „„  g,,                ,      .j 

Oiddeofiron - - 2-723^  ■<-'-«"P'^'^  cent,  oi  ir 

Alumina 1.120 

Carbonate  of  lime .6B0 

Carbonate  of  magnesia 2.118 

Carijonateof  manganese .663 

Phoaphoric  acid .     ,768 

Salphurioaoid _ 372 

Potash .379 

Soda tracp. 

Sand  and  insoluble  silicates 26.4S0 

Water  ajid  loss -4G9 


SuiBciently  rich  to  be  smelted,  lut  containing  rather  too  much  phos- 
phorus and  sulphur  to  make  a  veiy  tough  malleable  iron. 

ORES,  &o,,  FROM  CRITTENDEN  FURNACE. 

No.  891 — LiMOHiTE.     Labeled  ^'Pipe  Ore.     Crittenden  Furnace,  Crit- 
tenden county,  Ky,  {G.  D.  Cohh  ^  Co.")     {Obtained  hy  John  Bart- 
lett,  Fsq.) 
A  dark  brown  liinonite  ore ;  some  of  it  exhibiting  an  irregular  tuber- 
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culated,  columnar,  structure.     Exterior  covered  with  reddish  and  yel- 
lowish ochreous  ore.     Powder  of  a  rich  brownish-yellow  color. 
No.  892 — LiMofflTE.     Lahded  "'Pot  Ore''''   CriUend&i  furnace"  ^c. 

A  layer  of  dense,  dark-colored  limonite  ore,  (nearly  of  the  color  of 
blacksmith's  anvil  scales,)  forming  a  geode ;  the  interior  surface  of  which 
exhibits  iridescence,  and  is  studded  with  small  tubercles.  The  cavity 
contained,  on  what  appeared  to  have  been  the  lower  surface,  a  thin  layer 
of  pink-grey  silicious  matter  easily  reduced  to  powder.  Exterior  of  the 
geode  of  an  umber-brown  color.  Powder  of  a  reddish-brown  color. 
No.  893 — Limonite.     A  portion  of  ike  exterior  oxidcded  layer  of  the 

'^  Block  Ore,  {No.  896,  described  below.)     Crittenden  furnace,"  4*c. 

A  dense,  compact  hmonite;  not  adhering  to  the  tongue.     Powder  of 
a  rich  brownish-yellow  color.     Specific  gi"avity  3.5195. 
No.  894 — Limonite.     Labeled  "Brown  Ore."     Crittenden  Furnace,  ^c, 

4"c.     "  A  large  solid  spedmen  of  unique  form." 

A  dense,  dark-brown  limonite,  coated  with  yeilow  ochreous  ore,  in  the 
shape  of  a  knotty  branching  stem.     Not  adhering  to  the  tongue.     The 
fractured  surfece  glimmers,  in  some  places,  from  the  presence  of  small 
scales  of  mica.     Powder  of  a  rich  brownish-yellow  color. 
No.  895 — Limonite,     Labeled  ^^ Honey-comb  Ore,  Oriitenden  Furnace." 

A  dark-brown,  porous  limonite  ore;  incrasfced  with  light  red  ochre- 


The  composition  of  these  five  limonite  ores,  from  Crittenden-  furnace, 
dried  at  212°  F,,  is  as  follows : 


No.  S91. 
Pips  Ore. 

No.  893. 
Pot  Ore. 

No.  893. 
Est'r  layer. 
Black  Ore. 

Brown  Ore. 

No    895. 
Honey-ooiab 

78.140 
.580 

"  .S^ 
.580 
.502 
.133 

!ou 

7.780 

ii.oite 

.963 

80.940 
.580 

.Hi 
.380 
.503 
.901 

isoa 

11.530 
5.300 

81.000 
.580 

.796" 
.180 
.886 
trace. 

!l50 

5. 180 

10.900 

.008 

73.140 
.480 
trace. 
.308 
.880 
.438 
.166 
.417 
.180 
16.980 
10.200 

Carbooata  of  lime 

Sdphurio  aoid - 

.360 
1.304 
.132 

Sileriinaol'blesilioateB 
Co mbiued  water 

11 ! 140 

Total 

100.000 

100.437 

100.000 

1 02.189 

100.644 

Moist.,  esp'd  at  313°  F 

0.800 

1.100 

0.800 

c.snn 

1,000 

PsreentagoofiroH 

54.733 

6S.6S4 

56.73.'! 

50,531 

66.954 

16 
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Oi'e  No.  895,  honey-comb  ore,  contains  more  phosphoric  acid  than 
any  of  the  Crittenden  furnace  ores ;  and  the  "  brown  ore,"  No.  894,  con- 
tains the  least  of  this  injurious  ingredient,  and  would  probably  yield 
the  toughest  iron.  These  ores  are  all  quite  rich  in  iron,  and  contain  hut 
little  alumina,  and  hardly  a  trace  of  lime.  The  quality  of  the  iron  pro- 
duced would,  no  doubt,  be  improved  by  the  use  of  a  large  proportion  of 
pure  limestone  with  the  addition  of  pure  clay  or  some  other  aluminous 
material,  for  the  flux.  This  would  carry  off  some  of  the  phosphoric 
acid  in  the  "cinder." 

No.  896. — Carbomate    of    Iron.      Ld>led  ^^  Block  Ore.      Critiendm 

furnace,  Crittenden  county,  Ky" 

A  fine-grained,  dark-grey  carbonate,  not  adhering  to  the  tongue;  with 
a  thin  layer  of  yellowish-brown  limonite  on  the  exterior,  (the  composition 
of  which  is  given  above,  (No.  894.)  (A  portion  of  the  grey  interior 
taken  for  the  present  analysis.)  Powder  of  a  yellowish-grey  color.  Spe- 
cific gravity  3.353.    Dried  at  212''  it  lost  0.40  per  cent,  of  moisture. 

Carbonate  of  !ron 64.191)   „„  njTnpri..„.  „?!,„„ 

Oxideof  iron — -  2.948^  d^.J4J  per  cent,  of  iron. 

Alumina— _ _  .4Su 

Carbonate  of  lime — 2.124 

Carbonate  of  mngneaia 13.205 

Carbonate  of  manganese 1.324 

Phosphorio  acid .823 

Suiphurio  acid -_ .301 

Potash -.- -„  .704 

Soda,-'- - 2fiO 

Siles  and.  insoluble  silicatea 12.980 

Losa _ .761 

100^00 

This  analysis  and  that  of  the  exterior  layer  of  this  ore,  (No.  894,) 
illustrate  the  manner  in  which  the  ores  of  the  carlonate  of  the  protoxide 
of  iron  become  gradually  converted,  by  exposure  to  the  atmospheric 
agencies,  into  ores  of  hydrated  peroxide  of  iron,  or  limonifes.  The 
oxygen  of  the  air  gradually  displaces  the  carbonic  acid  in  the  ore,  and 
this  ktter  acid,  with  the  water  which  frequently  washes  the  ort^  gradually 
remove  the  carbonates  of  lime,  magnesia,  and  manganese,  and  a  portion 
of  the  alkalies  and  sulphuric  acid,  leaving,  however,  most  of  the  phos- 
phoric acid  in  insoluble  combination  with  the  peroxide  of  iron. 
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No,  897 — Limestone,  Ldhded  ^^Blue  Limestone,  used  as  a  fiux  at  Crit- 
tenden Furnace,  Crittenden  county,  Ky.  Found  near  the  Furnace. 
Very  good."     {Obtained  iy  Mr.  BarHett.) 

A  light  slate-colored,  fine-grained  limestone,  giving  a  bituminous  odor 
when  hammered,  and  presenting  a  black  thin  coating  on  some  of  the 
layers,  probably  bituminous.  Dull  in  appearance  generally,  but  pr^ent- 
ing  a  few  fitcets  of  calc.  spar.     Not  adheiing  to  the  tongue. 

No.  898 — Lbiestohe.  Labeled  "Grey  Limestone,  used  as  a  ^iix  at  Grit- 
tmden  Furnace.,  ^c.  Found  near  the  Furnace  Inferior  to  the  Hue." 
A  light,  reddish-gi'ey,  dull,  fine-grained  limestone;  adhering  slightly 

to  the  tongue. 


COMPOSITION    Olf   TIIESK    TWO   LIMESTONES,    II 

UIEI>   AT   212°  1, 

No.  BBT. 
Blae  [imeetone 

No.  898. 
Grey  limestone. 

53.680 
25.858 
1.460 
.09B 
.003 
.394 
.355 
18.880 

.na 

100.080 
2.719 

e.io 

29.675 

100.646 

These  are  both  magnesian  limestones ;  resembling  each  other  a  good 
deal  in  composition.  No  good  i-eason  can  be  given,  from  the  analyses, 
why  the  one  is  preferred  to  the  other ;  except  that  the  blue  contains  a 
little  less  of  phosphoric  acid  and  of  magnesia,  and  a  little  more  of 
the  alkalies  and  sUica  than  the  grey.  The  former  may  therefore  be  a 
little  more  fusible ;  but  the  latter  contains  a  larger  percentage  of  lime. 
These  limestones  would,  no  doubt,  make  good  hydrauKc  cement. 
No.  899. — Sandstone.     Labeled  "Hearthstone,  {best,)  found  tivo  miles 

from  Crittenden  Furnace,  Critimden  county,  Ky." 

A  light-salmon-colored  sandstone,  so  friable  as  to  be  easOy  crushed  in 
the  fingers.    Under  the  lens  the  dear  quarts  grains  do  not  appear  to  be 
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ka  and  a  little  oxide  of 


united  by  any  cement.    Some  smal!  black  s 
iron  give  the  color  to  it. 

No,  900. — Sahdstone.     Labeled  "Hearthstone,  {second  quality^  same 

locality  as  the  last,  Crittenden  Furnace,  ^c,  ^c," 

Lighter  colored,  finer  grained,  and  apparently  more  pure  than  the 
preceding,  which  it  resembles ;  nearly  white. 


No.   899, 
Best. 

No 
Second 

900. 
quality. 

99.0a0 
.OBO 

.360' 
trace. 
,063 
.386 
.131 
.300 

100.390 

100.483 

Neither  of  them  lost  an  appreciable  quantity  of  moisture  at  212°  F. 

Experience,  with  the  intense  heat  of  the  iron  furnace,  have  demon- 
strated which  is  really  the  purest  sandstone,  and,  consertuently,  which  is 
the  least  fusible. 

Four  specimens  of  the  pig  iron  of  Crittenden  furnace  were  selected 
for  analysis  by  Mr.  John  Bartlett,  described  as  follows : 
No.  901. — Pig  Iron.     Labeled  "  Grey  iron  from  mixed  ores"  Critten- 
den Furnace,  Crittendm  county,  Ky. 

A  moderately  fine-grained,  grey  iron.      Small  fragments  are  easily 
broken  under  the  hammer.     Yields  with  difficulty  to  the  file. 
No.  902 — Pig  Iron.     Labeled  "  Livdy  Grey  Iron,  {JVo.  1,  forge  iron,) 

CriUendm  Furnace,  ^c." 

Eather  finer-grained  than  the  preceding.     Small   fragments   flatten 
under  the  hammer,  but  soon  break  to  pieces.     Yields  easily  to  the  fila 
No.  903 — Pig  Iron.     Labeled  ''Grey  Iron  from 'Pipe  Ore''  alone, 

Crittenden  Furnace,  ^c." 

Coarser  grained  and  somewhat  lighter  colored  than  the  two  preceding ; 
presenting  more  distinct  brilliant,  (specular,)  scales.    More  tough  than 
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the  preceding ;  small  fragments  extend  a  little  under  the  hammer,  but 
soon  break.     Yields  more  easily  to  the  file. 

No.  904 — Pig  Iron.     Laleled  "White  Iron,  CriUendm  Ihirnace,  ^c." 

Hard;  yields  with  difficulty  to  the  file;  somewhat  tough:  small 
il-agmenta  flatten  under  the  hammer.  "White;  fracture  presenting  a  con- 
liised  bladed  ciystalUne  appearance. 


CQMrosmoN  ob  th 

B   FOUB   PIO 

noNS. 

Wo.    901. 

No.  9oa. 

No.  9113. 

No.  9«4. 

Iron - 

90.733 

l!71fi 
.139 

3.490 
.664 
.084 
trace. 
.371 
.103 
.065 
.864 
.li7 

91.094 
2.024 
.340 
,633 
3.777 
.734 
.309 
trace. 
.414 
.OBO 
.097 
.443 
.053 

91.111 
S.3i4 
.430 
.417 
3.503 
.984 
.302 
trace. 
.417 
.054 
.077 
.330 
.053 

93.879 

ASninim" :::::"  "I':::  "::::r::::;:::::: 

.451 

1I!B.199 

99.880 

99.786 

101 .293 

3.60" 

3.364 

2.642 

6.9833 

6.9902 

6.6033 

7  3988 

The  "white  iron"  is  purer  than  any  of  the  other  samples.  As  is  well 
known,  it  owes  its  whiteness  and  hardness  to  the  carbon  being  in  a  ckein- 
icoMy  combined  state;  whilst  in  the  soft  grey  iron  the  carbon  is  in  a 
separated  state,  and  simply  mixed  in  the  iron,  in  the  form  of  fine  scales 
of  graphite  or  plumbago. 

There  is  rather  more  phosphorus  in  most  of  these  specimens  than  is 
desirable,  and  the  silicon  is  also  in  considerable  proportion.  Both  tend- 
ing to  make  the  u-on  brittle  or  "cold  short."  It  would  no  doubt  improve 
the  toughness  of  the  metal  to  use  a  larger  proportion  of  good  limestone  in 
the  flux ;  say  one  half  more  than  has  generally  been  used  at  this  fur- 
nace ;  so  that  bi-silicates,  instead  of  tri-sUicates,  would  be  formed,  with 
the  earthy  inattei-s,  in  the  cinder, 

Tour  characteristic  specimens  of  "  cinder  "  or  furnace  slag,  were  col- 
lected for  analysis,  at  this  farnaee,  by  Mr.  John  Bartlett.  The  detjuls  of 
the  examination  of  which  are  as  follows : 
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No.  905 — Iron  Furnace  Slag.    Labeled  '■'■OinAer  from  the '  zoUte  iron^ 

Crittenden  Furnace,  Crittenden  county,  Ky." 

A  vitrified  greyish-bottle-greeo,  tending  to  olive  green,  slag ;  transpa- 
rent on  the  eiJges ;  containing  bubbles.     Easily  fusing,  before  the  blow- 
pipe, into  a  blebby  globule. 
No.  906 — Iron  Furnace  Slag.    Labeled  ^'Cinder  from  ike  grey  iron 

from  mixed  ores,  Crittenden  Furnace,  ^c." 

A  dark,  smokey-blue  dense  glaes ;  with  striaa  of  darker  and  lighter ; 
transparent  in  thin  fragments ;  contains  no  bubbles.     In  oxidating  flame 
of  blow-pipe  easily  melts  into  a  blebby  globule. 
No.  907 — Iron  Furnace  Slag.     Labeled  '^Cinder  from  the  lively  grey, 

forge  iron,  Crittenden  Furnace,  4""." 

An  opake  grey-blue,  vescicular  slag ;  translucent  on  the  edges  and 
containing  brilliant  plates  of  graphite  and  involved  charcoal.     In  oxidat- 
ing flame  of  the  blow-pipe,  very  easily  fusible  into  a  clear,  bottle-green 
globule. 
No.  908 — Iron  Furnace  Slag.     Labeled  "  Cinder  from  the  '  Pipe  Ore'' 

alone,  Crittenden  Furnace,  ^c." 

A  dense  purplish,  smoky-colored  slag ;  transparent  in  thin  fragments ; 
containing  no  bubbles.  In  the  oxydating  flame  of  the  blow-pipe,  melts 
eaaly  with  much  intumescence,  into  a  whitish,  blebby  globule. 


No.  905. 
sing  from  wliite 

No.  906. 
From,  mixftd  ores 

No.  m. 

From  lively  grey 
iron. 

No.  908. 

From  pipe  ore 
alone. 

59.530 
7.9S0 

S3. 164 
1.358 
4.464 

.268 
.135 

1.425 
.130 

1.5U4 

61.980 
9.080 

24.623 
1.538 
.963 

.446 
.052 
1.317 

.275 

64.880 
7.480 
15.847 

7!l64 

.781 

.08a 

2.047 
.971 
.163 

Proloside  of  iron  ._ 
ProWiide  of  manga- 

J. 584 

Sulphuric  acid 

.149 

100.000 

100.974 

100.000 

101.740 

Proportion  of  oxy- 
gen in  ihe  bas^s 
to  the oxygen  in 
the  silica,           J 

A3  13.358:30-050 
As  1:2.451 

As  12.495:33.182 
As  1:2.575 

A3  10. 692:33. GS3 
As  1:3.150 

As  11.599:34.021 
As  1:2.941 
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The  considerable  loss  of  ifon,  in  the  form  of  protoxide,  as  shown  in 
the  analyses  of  Nos.  905  and  907,  would  be  avoided  by  the  use  of  more 
lime  in  the  Eux. 

In  the  analyses  of  these  slags,  ifc  will  be  seen  that  the  proportion  of 
stdphur  (sulphuric  acid)  is  estimated.  Doubtless,  much  of  this  injuri- 
ous ingredient  may  occasionally  be  thus  carried  of^  where  the  alkalies 
and  allcaline  earths  are  in  large  proportion  in  the  flux.  As  to  the  quan- 
tity of  phosphoric  acid  removed  in  this  manner,  the  estimation  was  not 
made  in  these  analyses.  This  is,  however,  a  question  of  great  impor- 
tance, especially  in  relation  to  the  quality  of  the  iron  made  with  more  or 
less  hmestoue  to  the  flux. 

ORES,   Slc.,   from  hurricane  FURNACE. 

No.  909 — Lmonite.     Labeled  ^'■Bloch  Ore,  {JVo.  1,)  found  in  '  nests' 

or  hedsfive  to  seventy-five  feet  below  the  surface.  Banks  about  a  mile 

and  a  quarter  from  Hurric(tne  Furnace,  {formerly  Jackson  Furnace^ 

Crittenden  county,  Ky." 

This  and  the  next  ore  ('  honey-comb  ore')  are  principaUy  used  at  this 
furnace ;  say  about  three  fourths.     Obtained  by  Mr.  John  Bartlett. 

A  dense,  dark-brown  liraonite,  in  irregular  shaped  masses ;  ceUular  in 
the  interior ;  coated  with  ochreous  ore  of  a  lioh  reddish-yellow  color. 
Powder  of  a  dark,  brownish-yellow  color. 
No.  910 — LiMONiTE.      Labeled  "Honey-comb  Ore,  {No.  2,)  Hurricane 

Furnace,  Crittenden  county,  Ky.,  ^c." 

The   dense  hard  layers  are  in  smaUer  proportion  to  the  handsome 
yellowish  ochreoua  ore  than  in  the  preceding  specimen.     This  being 
mostly  composed  of  soft  ochreous  ore.     Powder  of  a  light,  brownish- 
yeUow  color. 
No  911 — Lbiohite.     Labeled  "Pipe  Ore,  {No.  3,)  Hurricane  Furnace, 

Crittendmi  county,  Ky." 

A  dense,  dark-brown  limonite,  adhering  slightly  to  the  tongue;  mainly 
made  up  of  adhering,  tuberculated,  columnar,  or  stalactite  concretions ; 
with  some  light,   reddish-brown  and   yellow,   ochreous   ore  between. 
Powder  of  a  dark,  brownish-yellow  color. 
No.  912 — Llmonite.     Labeled  "Fot  Ore,  (iVo.  4,)  Hurricane  Furnace, 

Crittenden  county,  Ky." 

Irr^ular  shaped,  hollow  masses,  or  geodes,  of  dark-brown  hraonite, 
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iacrusted  with  dirty,  yellowish-brown  ochreous  ore.     Dense  portion  does 
not  adhere  to  the  tongue.     Powder  of  a  dark,  brownish-yellow  color. 

No.  913 — LiMOiOTE.    Lahdcd  "Slate  Ore,  {-No.  5,)  Hurricane  Furnace, 

Crittenden  countt/,  Ky" 

A  portion  of  a  flat  layer,  about  half  an  Inch  thick,  of  brown  limocite, 
not  adhering  to  the  tongue ;  coated  on  both  sides  with  yellow  ochreous 
ore.     Powder  of  a  light,  brownish-yellow  color. 
No.  9]  4 — LiMONiTE.     Labeled  "Sand  Ore,  {JVo.  6,)  Hurricane  Furnace, 

Crittenden  county,  Ky.^'  Sfc. 

Dark,  reddish-brown,  with  darker  spots  j  granular ;  containing  sand. 
Powder  of  a  rich,  brownish-yeUow  color, 

ORES,   DRIEU   AT   213"   F. 


No,  909. 
Block 

No.  910. 

Honej- 
comb 

No.  911. 
Pipe  ore. 

No.  9ia, 
Pot  ore. 

No.  913. 
Slate  ore. 

No.  914. 
Sand  ore. 

80.940 
.430 

.m 

.380 
.438 
.300 
.200 

trace. 

7.380 
10.000 

56.840 
8.980 

.M6 
.390 
.591 
.040 
.301 

SO.SSO 
11.600 

83.540 
.580 

.5ii 
.340 
.503 
.083 
.162 
.076 
5.380 
10.560 

83.060 
.480 

.340 

.943 
.135 
.104 
4.080 
11.600 

64.640 
.5tJ0 
Iraoo. 

:S 

.464 
.097 
.143 
.145 
2.930 

25  940 

Brown  oxide  of  manganese 

■180 

Siles  and  inaoluble  wlioates 

68.180 

.745 

100.571 

100. 4S8 

100.664 

100.460 

lOd.940 

56.684 

39.806 

;'8.'  14 

59.168 

59.375 

0.7B 

1.60 

1.00 

0.50 

0.50 

These  ores  are  all  quite  rich,  except  the  "  sand  ore ;"  which  may  very 
well  be  used  in  mixture  with  some  of  the  richer  sorts.  The  pot  ore  seems 
to  contain  the  least  phosphoric  acid  amongst  the  richer  specimens,  All 
are  devoid  of  any  marked  quantity  of  lime.  (See,  under  the  head  of 
Trigg  county,  the  examination  of  some  of  the  water  and  sediment 
obtained  from  the  interior  of  the  "pot  ore"  of  this  region.) 
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No  915 — Limestone.    LaMed"Bhe  Limestone  used  as  a  flux  (good) 

ai  Hurricane  Furnace,  Crittenden  county,  Kg.    Found  near  the  Fur- 

nace."     {Obtained  hy  Mr.  John  Barikti) 

A  fine-grained,  dark  leail-coloied  limestone ;  containing  fossil  shells, 
and  sparkling  with  fiicets  of  calc.  spar. 

Dried  at  212°  F.,  it  lost  0.10  per  cent,  of  moisture. 

SB    AT   219°    F. 


Carbonate  of  lime 79.330=50.156  perceut.uf  liiue 

Ciirbonate  of  raagoeaia --  8.46i 

Alumina,  and  osidea  of  iron  and  manganese S.SHO 

Phosphi>iio  acid a  trace. 

Sulphuric  nad .587 

Potash- - - - -353 

Soda, -.- .233 

Silex  and  insoluble  silicates  _ - 7.580 

Loss -— 919 

100.000 

This  limestone  contains  but  little  phosphoric  acid,  which  is  in  its  fevor 

as  a  flux  for  iron ;  hut  it  would  be  better  did  it  contain  less  suiphuiic 

acid. 

No.  916 — Sandstone.     Labeled  "  Sandstone  used  for  the  bosh  and  inner 
wall,  at  Hurricane  Fumaee,  Crittenden  county,  Ky.     Found  two  miles 
from  the  ftirnace."     (Obtained  by  Mr.  John  Bartlett.) 
A  moderately  firm,  fine-giained  sandstone;  colored  more  or  less  with 

oxide  of  iron,  in  bands. 

No.  917 — Sandstone.     Labeled  "  Ileartlistone,  found  two  miles  from 

Hurricane  Fumaee,  ^c." 

Coarser  grained  than  the  preceding ;  quite  fiiable ;  less  colored  with 
oxide  of  iron.  Composed  of  rounded  grains  of  nearly  clear  quartz, 
witii  no  other  cement  than  oxide  of  iron. 

No.    918 — Sandstone.      Labeled  ^'^Hearthstone,  (superior,)  from-  the 

sarne  locality  as  the  last,  ^/e" 

Firmer  and  coarser-grained  than  the  precerling ;    containing  small 
rounded  quartz  pebbles,  and  peroxide  of  iron  in  spots. 
17 
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No,  916. 

No.  917. 

Nn.  918. 

37.4(50 
.980 

.act) 

truce 
trace 
.213 
.156 
.665 

se.sso 

.C40 
trnce. 
.GIJG 

.zii 

.124 
.240 

PliOBphoric  Hoid _ 

.219 

.oas 

Lose,  Bed  water  expelled  a 

.4U0 

100.000 

100.481 

100.126 

0.20 

0.30 

That  sandstone  which  is  the  most  esteemed  for  resisting  the  action  of 
the  strong  heat  of  the, furnace,  is  the  purest;  containing  less  of  foreign 
materials  with  its  clear  quartz  sand  than  any  of  the  others. 

No.  919 — Pig  Iron.     Labeled  "  Gret/  Iron,  {not  dead  grey ^  for  forg- 
ing and  foundry  purposes.     Hurricane  Furnace,  Crittenden  county, 
Ky."     {Obtained  hy  Mr.  John  Bartlett^ 
A  coarse-grey,  specular,  grey  iron.     Yields  easily  to  the  file.     Small 

firagments  break  easily  under  the  hammer. 

No.  920 — Pig  Iron,     Labeled  "  Lively-grey  Iron,  Hurricane  Furnace, 

^a,  4rc" 

Somewhat  finer-grained,  and  a  little  ligliter  colored  than  the  preceding, 
yields  easily  to  the  file.  Small  fragments  flatten  somewhat  under  the 
hammer,  but  soon  break  to  piecis. 

No.  921 — Pig  Iron.     Labeled  "WMie  I?  on,  Hurricane  Furnace,  ^'c, 

4rc." 

Very  hard,  and  difficult  to  break ;  tougher  than  white  Iron  generally. 
Yields  with  difficulty  to  the  file.  Fracture  pieseiitmg  a  confused,  bladed, 
serai-crystalline  appearance,  radiating  fioni  the  under  side  of  the  pig. 

No.  922 — Pig  Iron.    Labeled  "  Iron  intermediate  between  White  Iron 

and  Lively-grey.     Hunicane  Furnace,  ^c,  ^c." 

A_ moderately  fine-grained,  fight-grey  iron.  Yields  with  some  difficulty 
to  the  file.  Small  fragments  extend  a  little  under  the  hammer,  but  soon 
brenk  1 1  pieces- 
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No.  919. 

No.  92(1. 

Ko.  931. 

No.  922. 

Iron 

91. 871 
2.040 
2.384 
.173 
2.180 
.184 
.203 

.see' 

.084 
.0.54 
.137 
.U«6 

93.143 
S.694 
1.560 
AVS 
2.065 
.284 
.170 

.34b' 
.1)43 
.0«9 
.540 
.066 

92. ae^ 
.a84 

'!417 
.142 
.184 
.202 

!l05 
.177 
.464 
.108 

*'.al5 

.446 

100.213 

lOI).:-,63 

100.734 

4.334 

4.184 

6.344 

7.0657 

7.1060 

7.9263 

The  iron  from  Hurricane  furnace  has  maintained  a  good  character  for 
softness  and  toughness.  By  the  following  analyses  of  the  slags  from 
this  furnace,  it  will  be  seen  that  tliey  have  a  larger  proportion  of  Joses  to 
the  silica,  especially  of  lime,  magnesia,  and  alumina,  than  is  contained  in 
the  Crittenden  furnace  "  cinders,"  reported  above. 
No.  923 — Ieok  Fobhace  Slag.     LaheUd  "Slag  from  Uie  grey  iron. 

Hurricane  Furnace,   Crittenden   county,  Kp."     {Obtained  hy  Mr. 

John  Bartlett.) 

A  glossy,  dark-hluish-smoky  slag ;  translucent  on  the  thin  edges.     A 
portion  of  the  lump  is  opake  and  blebby,  and  is  of  an  olive-grey  color. 
Before  the  blow-pipe,  in  the  oxidating  flame,  it  easily  melts  into  a  blebby 
globule. 
No.  924 — Iron  Furnace  Slag.    Labeled  "Stag  from  the  lively  grey 

iron,  Hurricane  Furnace,'"  4"".,  #"e. 

A  dark  glossy  slag ;  of  a  smoky  black  color ;  translucent  on  the  thin 
edges.     Before  the  blow-pipe,  in  the  oxidating  flame,  easily  melting  into 
a  blebby  globule. 
No.  925 — laoN  Furnace  Slag.     Labeled  "Slag  from  the  white  iron. 

Hurricane  Furnace,  ^c,  4'c." 

A  dark,  bottle-gi-een  blebby  slag;  translucent  on  the  thin  edges. 
Before  the  blow-pipe,  melts  quite  easily  into  a  dark  bottle-green  globule 


Hosted  byGoOgle 


132 


CHEMICAL   EEPOUT   OF   GEOLOGICAL   SURVElf. 


No.  920 — Iron  Furnace  Slag.    Lahded  ^^Slag  from  iron  intermediate 
hetween  white  and  lively  grey.  Hurricane  Furnace,  ^c,  ^c." 
A  frothy  greenish-gi'ey  slag ;  full  also  of  large  bubbles,  some  of  which 
are  incrusted  with  oxide  of  iron.     Before  the  blow-pipe  it  melts  easily 
into  a  frothy  globule. 

The  formation  of  bubbles  in  the  dense  slags,  when  fused  in  the  oxi- 
dating flame  of  the  blow-pipe,  is  doubtless  owing  to  the  oxidation  of  the 
inTolved  smoky,  or  carbonaceous  matters,  which  give  to  it  the  fuliginous 
color.  In  the  slag  from  the  white  iron,  this  oxidation  seems  to  have 
talien  place  in  the  turnace ;  by  an  excess  of  the  blast,  perhaps. 


THE  OOMMSmON 

OF    THESI!   SLAOS    1 

AS    F0r.T,0W3; 

Wo.  923. 

No.  934. 

No.  !I25. 

No.  926. 

Silica 

5.'i.380 
14.440 
35.578 
3.3(14 
1.494 

trace. 
1,815 

55.580 
13.380 
25.341 

3.eeo 

I.b54 

1T95 
.199 

56.980 
13.380 
ie.9:i6 
3.845 
10.495 

.016 

.i9.930 

Protoxide  of  iron  -. 
Protoxide  of  miuiga- 

TotRl 

10a.l84 

101.409 

101.950  j                  103.045 

FroportionofoxyO 
to  oiygen  in  the 

As  16.017:38,755 
As  1:1.798 

As  15.611:^8,859 
A3  1^.643 

Aa  14.739:29.585 
As  1;3.008 

As  14. 154:31. 143 

It  is  instructive  to  observe,  in  the  above  slags,  how  the  proportion  of 
protoxide  of  iron,  (and  consequent  waste  of  metal,)  increases  as  the 
quantity  of  lime  is  diminished.  That  which  was  formed  with  the  "  white 
iron  "  contains  the  least  lime  of  all.  These  slags  approach  to  hi-silicates 
in  their  composition ;  whilst  those  of  Crittenden  furnace  are  nearly  tri- 


No.  927 — Cla.v,    Labeled  "Clay;  found  plenty  near  Hurricane  Ftirnace. 

(is  it  fire  clay  '^)     Crittenden  county,  Ky^ 

Of  a  light  greenish-grey  color.     Before  the  blow-pipe  it  melts  witli 
difficulty  into  a  whitish  slag. 

Dried  at  212°  it  lost  4.00  per  cent,  of  moisture. 
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COMTOgiTlON,    DHIED    AT   913°    F. 

Silica - ea.apo 

Alumina -- 1W.R80 

Osideof  iron - --  3.560 

Lime -- .395 

Miignosia 1  -SiS 

Phosphorie  acid .115 

Put-aah 3.358 

Soda - - - trace. 

Walwand  loss _ 9-667 

100.000 

This  contains  too  much  of  the  alkaHes  and  alkaline  earths  to  prove  a 

very  refractory  fire-clay.     Bat  it  would  answer  exceedingly  well  for  a 

potter's  clay. 

No.  928 — SiLicious  CoKCREi'iON.     "■  Foimd  in  the  preceding  day,  at 
Hurricane  Furnace^  ^c.j  4*^"     Sent  for  examination. 
Porous;  and  in  some  parts  presenting  some  appearance  of  fossi! 

remains. 

COMPOSITION,    DEIET.    AT    312°    F. 

Silei  and  insoluble  silioiitea -- --        96,!lSn 

Alumina,  and  oiides  of  iron  and  manganese -KO 

Miignesia -5S9 

Phnsphorlo  acid    nut  eatimateil. 

Sulphuric  ftcid .058 

Putaali 16a 

Sella .199 

Water  aud  loss - - - 1.399 

100.000 

Of  no  especial  interest. 
No.  929 — Coal.     Labeled    "  Cannd  part  of  Coal  of  Sneed's  mine, 

Tradeioater  river,  Crittenden  county,  Ky^ 

A  handsome,  pitch-black  coal ;  with  a  bird's-eye,  or  curled  maple  like 
stracture  on  the  cross-fracture.  No  fibrous  coal  between  the  layers ;  and 
very  little  pyrites,  in  thin  patches. 

Over  the  spirit  lamp,  it  bunit  with  considerable  flame ;  swelled  up  and 
agglutinated,  somewhat^  into  a  cellular  coke.     Specific  gravity,  1.297. 


37.50 
-62.50 


Volatile  combustible  mattevs— 36. .^Cj 

Fixed  carbon  in  the  coke  ._ 51.911) 

Ligbt  jellowiih-grey  aali 10.6(.( 


Its  composition  and  properties  hardly  entitle  it  to  the  name  of  a  eamid 
coal. 

Its  percentage  of  svlphiir  is  0.686. 
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Bilici G.S44 

Aluminn,  and  Glides  of  iron  and  maiigoiiese SA'St} 

Lime - ■^e'l 

Magnesm - _ — -—  .2liO 

Phosphorio  ncld MO 

Sulphuric  acid _ 013 

Potash  nnd  soda,  notable  qiumtities not  eatimaied. 


DAVIESS  COUNTY. 

No.  9-50 — LiMESTOME  (hydeaulio?)     Labeled  "Limestone  from  a  tsell, 
seven  miles  east  of  Owenshoro,  Daviess  county,  Ky" 
A  dull,  dark,  greeaish-grey,  fine-graiaei  limestone;    moU.led  \vitli 

da  1  e     f  11  of  fo    1  —  o  al     n     u         d  hel! 
D  el   fl^   r    tlostO    Oie    e  t  of 


Thib,  it    piopeily  pibpa,ibi!,  woald  no  doubt  nuke  good  hjdiauhc 
cement. 

EDMONSON  COUNTY. 

No.  931 — ^LiMONiTE.     Labeled  "  liautUus  sp?     JVblin  Furnace,  Edmon- 
son county,  Ky.     How  much  ironV 
The  fossil  shell  or  cast  of  a  nautilus,  completely  filled,  and  mineralized, 

with  oxide  of  iron.     Quite  friable ;    adheres   to   the   tongue.     Color 

brownish-yellow  and  dark  brown. 

Dried  at  212*'  P.,  it  lost  1.70  per  cent,  of  moisture. 

COUPMITION,    DRIED   *T   SIS''    F. 

Oiide  of  iron - 37.240=26.039  per  cent,  of  iron. 

■Alumina 2.057 

Carbonate  of  lime - —  1.180 

MagnKda - -  .419 

Brown  oxide  of  manganese -GSO 

PhoBchorie  acid 2.433 

Sulphuric  acid .S44 

Potash --  -am 

Soda -- - -  -OGC 

Silex  and  insoluble  eilicates.. —  -  ih.h'ii) 

Combined  wateraad  losa , g.iiTO 
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ESTILL  COUNTY— ORES,  &o.,  OF  COTTAGE  FURNACE. 

No.  932 — LiMONiTE.     Labeled  "Block  Ore;  toorked  ai  Cottage  Fur- 
nace, Estill  county,  Ky" 
Friable ;  dark-brOwxi,  irregular  layers  of  dense  ore,  (not  adhering  to 

the  tongue,)  involving  yellowish  and  reddish  ochreous  ore.      Powder 

yellowish-brown. 

No.  933 — Llmontte.     Labeled  " Speckled  Pink  Ore;  ivorked  at  Cot- 
tage Furimce,  Estill  county,  Ky." 
Granular ;  adhering  to  the  tongae  ;  under  the  lens  appearing  to  be 

made  up  of  dark  red  grains,  with  intervening  yellowish  material.    General 

color  grey-brown,  with  shades  of  yellow  and  red.     Powder  reddish-brown. 

No.  934 — LiMONrTB.  Labeled  "^ Rough  Ore;  worked  at  Cottage  Fur- 
nace, Estill  county,  Ky.  Superior  quality  ;  makes  high  white  iron." 
In-egularly  laminated  and  cellular  dark  brown  dense  ore,  including 

dirty-yellow  ochreous  ore.     Powder  yellowish  brown. 

No.  935 — LiMONiTE.     Labeled  "Kidney  Ore,  over  the  Sandstone,  thirty 
feet  above  the  main  Ore,  Cottage  Furnace,  #*c.,  ^c." 
A  brownish-yellow,  friable  ore,  laminaj  and  cells  of  denser,  dark-browa 

ore.     Adhering  to  the  tongue.     Powder  yellowish-brown. 

No.  936- — LiMOKiTE,     Labeled"  Ore  from  the  Biissard  Banks  of  Cot- 
tage Ikmiace,  ^'c,  4'c.     {Does  it  contain  copper  ?") 
A  friable,  dark,  grey-brown  ore,  with  portions  of  diriy,   greenish- 
yellow  ;  adhering  to  tiie  tongue.     Under  the  lens  it  exhibits  fine  i~ounded 

grains  of  dark  brown  color,  with  a  hghter  colored  materitd  intervening. 

Powder  of  a  yellowish-brown  color,  darker  than  the  preceding. 


COMPOSITION    OF   TH 

ESK    nvE   LI 

aONlTE   ORES 

DHIED   AT   912°    F. 

No.  932. 
Biuckore. 

No.  933. 
Speckled 

No.  934. 
Rough  oi'e. 

No.  935. 
Kidney  ore. 

No.  936. 
Blizzard 
B,.i,k  ore. 

eo.eoo 
a.ot;o 

.G4a' 

2.S6I) 
.800 
.107 
.413 
.185 
21.360 
10.540 

C6.UU 

i.4ca 

trace. 
.803 

1.140 
.310 
.213 
.4i!6 
.053 
29.360 

7.560 

52.4S4 

.m 

tPiice. 

S.4H0 
.740 
.107 

!lK7 
33.980 
8.900 

45.540 
3.496 

i.oad* 

.9p0 
.925 
.145 
.434 
.190 
39.080 
8.700 

62.200 
.440 

2.742 

Brown  odde  of  loanganese 

.135 

Silox  and  insoluble  ailiciHes. 

21 .080 

1 00.567 

100.444 

100.506 

100..'il8 

43.635 

46.303 

36.75ii 

31.891 

Molstnre  lost  at  212=  F.. 

2.860 

3.100 

1.600 
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All  good,  and  sufficiently  ridi  ores.     With  the  exception  of  the  "  rough 
ore,"  those  which  contain  the  most  phosphoric  acid  also  possess  the 
largest  quantity  of  alumina ;  which  tends,  more  perhaps  than  any  other 
base,  to  cai-ry  oiF  this  injuiioi-is  ingi-edient  in  the  cinder. 
No.  937 — Carbonate  of  Iron.    Ldieled  "  Grey  Ore,  associated  with 

the  '  Rough  Ore,^  Cottage  Ftirnace,  EsiiU  county,  Ky." 

A  gi-ey,  fine-granular  carbonate  of  iron ;  not  adhering  to  the  tongue. 
Weathered  sur&ces  of  a  dark  reddi.sh-brown  color.     Powder  light  grey 
buff.    Specific  gravity,  3.57C2. 
No.  938 — Carbonate  of  Iron.     Laieled^'Wldte  Ore,fromthe  Bussard 

Bank,  Cottage  Furnace,  4*c-"     8ub-ca,rbomferous. 

Interior,  grey,  with  a  few  small  white  specks ;  gi'ajmlar,  adhering 
shghtly  to  the  tongua.  Exterior,  dark  brown ;  adhering  to  the  tongue ; 
in  p3.rt8  presenting  in-egular  bladed  shining  fiieets  like  those  of  some 
forms  of  zinc  blende.     Powder  of  a  brownish-yellow  color. 


Carbonate  of  iron 

OiidB  of  iron. 

Alumioa 

Cfirbonateof  lime 

C^bonate  of  magnesU  — 
Carbonate  of  manganese- - 

Phosphorio  aeid : 

Sulphurio  add 


Total  - 

Percentege  of  iron —  - 

Moisture,  espelled  at  212"  F._. 


No.  937. 

No.  938 

Grej  ore. 

Whife  ore. 

73.0S6 

54.147 

1.050 

Ili.197 

3.460 

-1.160 

,    l.aSil 

e.190 

4. SOS 

3.8S5 

3.4y2 

a.eeo 

These  are  both  very  giod  iron  ores;  requiring  only  careful  roasting 
and  management  of  the  flux  to  yield  good  iron.     They  are  sufficiently 
rich  for  profitable  smelting ;  as  the  roasted  ores  would  contain  fitly  per 
cent,  of  metal. 
No.  939 — LniESTONE.     Lahded  '■^Suh-carhoniferous  Limestone,  used  as 

a  flux  at  Cottage  Furnaee,  Estill  county,  Ky.^' 

A  grey,  fine-granular  limestone;  with  some  blotches  of  dirty-buif 
color;  no  appearance  of  fossils.    Specific  gravity  2.6823. 
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EU  AT  212'    F, 

Carbonate  of  lime- 99. 030=50, 515per  cent,  of  lime. 

Carbonate  of  magneaia .639 

Alumina,  and  oiidea  of  iron  and  manganese I  .ISO 

Phoaphorio  iioid _ ,.  .310 

Sulphuricacld 166 

Potash 193 

Soda- -- -  .083 

Silei  aud  insoluble  silicates - 4.580 

Water  and  loss 899 

100. oao 
Dried  at  212°  F.,  it  lost  0.40  per  cent,  of  moisture. 

No.  940 — Iron  Furnace  Slag.    Labeled  ^'Purple  Sloff, produced  at 
Cottage  Furnace  when  maldng  soft  iron,  Estill  county,  Ky^ 
A  glassy,  dark,  smoky-purple  slag;  tranepareofc  on  iiie  thin  edges, 

and  in  thin  splintars.    Before  the  blow-pipe,  it  is  easily  fusible,  with 

intumescence. 

No.  941 — ^Iron  Furnace  Slag.    LaMcd  '■'■Qrecn  Slag,  produced  at 
Cottage  Furnace  when  worJdng  '■rough  ore''  and  'high  wfdie''  iron, 
EstiU  county,  KyP 
A  greenish-grey,  frothy  slag;  inflated  with  air-bubbles  and  containing 

many  particles  of  reduced  iron.     Before  the  blow-pipe  easily  fused  into 
1  globule. 


No.  940. 
Purple  slag. 

No.  941. 
Green  slag. 

56.300 
16.100 
91.414 
1.845 
1.179 
.595 
1.757 
.190 
.654 

.309 

.631 

100.095 

100.000 

n  the  siiicoi 

Proportion  of  osygen  in  the  bases  to  osjgen  i 

As  15.070:29.239 
As  m.930 

Aa  13.496;30.136 
As  1:2.331 

In  these  slags,  the  presence  of  phosphoric  acid  was  verified  and  the 
amount  in  each  estimated.     It  is  a  fact  of  great  importance  to  the  iron 
manufectnrer,  that  this  injurious  ingredient  may  be  carried  off  more  or 
18 
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less  in  the  cinder ;  and  it  is  interesting  to  not^  in  the  above  analyses, 
that  the  slag  which  contains  tlie  most  Uine  and  alumina,  (especially  of 
alumina,)  also  has  the  largest  proportion  of  phosphoiic  acid,  although 
the  " rough  ore"  used  in  the  productdoa  of  the  green  slag,  is  probably 
more  conbiminated  with  tliis  acid  than  the  ores  employed  when  purple  slag 
was  formed.  It  has  generally  been  beheved  and  asserted  by  the  authors, 
even  by  Karsten,  that^  in  consequeoce  of  the  strong  aiBnity  existing 
between  phosphorus  and  iron,  in  the  melted  state,  almost  all  the  phos- 
phoric acid  in  the  mixture  of  ores,  flux,  &c.,  in  the  high  furnace,  reduced 
to  phosphorus  by  the  excess  of  carbonaceous  matters  present,  would  find 
its  way  into  the  iron;  communicating  to  it  ^ cold  sAorff"  properties. 
But  the  affinity  between  phosphoric  acid  and  alumina  is  quite  strong ; 
and,  very  probably,  tends  more  to  counteract  its  reduction  and  union 
with  the  melted  iron  than  any  other  agency  present.  Hence  one  reason 
perhaps,  why  the  aluminous  ores  generally  give  tough  iron ;  and  why, 
also,  the  addition  of  pure  clay  or  aluminous  earth,  or  ores,  will  improve 
the  toughness  of  iron  made  from  "cold  short"  (or  phosphatic)  ores. 
This  idea,  if  fully  verified  in  practice,  will  prove  of  very  great  value  to 
the  smelter  of  iTOU. 

Another  fact  will  be  noted  in  the  analyse'?  of  these  wlags,  viz :  that 
the  loss  of  iron  in  the  form  of  proioxide  is  greater  in  the  green  slag, 
which  contains  the  least  lime  and  ahmmia.  than  in  the  other.  This 
makes  the  cinder  more  fluid,  causing  what  is  called  scouring  of  the 
ftirnace,  and  glvra  it  the  bottle-gieen  color,  sometimes  very  dark. 

It  will  also  be  observed  in  the  following  analyses  of  the  iron  made 
with  these  two  slags,  that  the  '"white  iron,"  made  i^ith  the  green  slag, 
contains  the  mo?t  phc^phouis  and  sulphur. 
No.  942 — Pig  Iron.     Lahded  "Soft  Iron, produced  ai  Cottage  Furnace, 

when  making  dark,  purple  slag,  UsUll  county,  Ky" 

A  dark-grey,  fine-granular  iron;  yields  easily  to  the  file;  flattens 
somewhat  under  the  hammer,  but  soon  breaks. 
No.  943 — Pig  Iron.     LaJided  "High  White  Iron,  produced  whm 

working  rough  ore,  and  malcing  green  slag.  Cottage  Furnace,  Estill 

county,  Ky." 

A  little  harder,  coarser  gi'ained,  and  lighter  colored  than  the  preced- 
ing, but  not  much.  Yields  to  the  file,  and  flattens  a  little  under  the 
hammer.  It  cannot  properly  be  called  a  Ugh  white  iron.  It  is  rather 
grey  iron. 
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No.  942 
Soft  Iron. 

No.  943 
Ilish  White  Iron. 

93.689 
3.i50 
.010 
.6^9 
.989 
.331) 
.047 

.258 
.068 
.098 
.344 

.tfOO 

100.332 

3.760 

7.1117 

No.  94-i — LiMONiTE.    Lahded  ''Old  Furnace  Ore  Banksy  Ustill  county, 

Ky"     {Sub-carboniferous.) 

A  dense,  fine-grained,  yellowish-brown  ore,  with  streaks  of  lighter  and 
darker  color ;  dull,  with  some  minute  specks  of  mica.     Adheres  to  the 
tongue.     Specific  gravity,  2.9131. 
No.  945 — LmoNiTE.     Labeled  "Old  Furnace  Ore  Banks,  Estill  county, 

Ky"     (Sub-carboniferous.) 

An  irregularly  rounded  mass,  made  up  of  irregular,  thin  layers  of 
dark  brown  and  bluish-black,  involving  soft  brownish-yellow  oohrcous 
ore.     Powder  dark  brownish-yellow. 


No.  944. 

No.  945. 

71.601 
.620 
.G80 
1.408 
1.680 

■s 

.494 

.202 

11.120 

11.200 

100.029 

50.043 

Moistuce,  Io8tatai2°F 

2.0J0 

1.700 
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Both  good  ores.  The  second,  No.  945,  would  probably  make  tlie 
tougher  iron  of  the  two. 

A  collection  of  the  ores,  pig  iron,  slag,  fire-clay,  and  limestone,  nsed 
at  Estill  furnace,  as  sent  to  this  laboratory  by  the  enterprising  propii- 
etors,  but  time  did  not  pernait  their  analysis  in  season  for  this  report. 
No.  S46 — Clay.     Lahded  "Potter's  Glayt  four  miles  northwest  of 

Iriine^  on  tht  Richmond  imnpile,  EhtiU  county,  Ky  ' 

Of  1  light  buffgiey  colox,  with  stntifipd  hues  of  leddish  Before  the 
blow  pipe  it  IS  not  evidently  fu-^ible  Change^  to  hindsome  '^Imon-color 
in  burning  Appeals  to  be,  pimcipillj,  fine  quiitzose  band,  'Sparkling 
with  1  few  mmute  sciles  ot  mica 


Oiide  of  iron 

Mugnesia 

Sulphano  acid 

Potash 

Soda 

Water  expelled  al 


Quite  a  refractory  clay;  but  probably  not  sufficiently  so  to  be  a  very 
good  fire  clay.     It  will  answer  exceedingly  well  for  ihe  use  of  the  pot- 
ter. 
No.  947 — Ldiestone  (PIydraulio?)     Lahded  "Building  Stone,  five 

miles  friym  Irvine,  on  the  Richmond  Turnpike,  JSstill  county,  Ky" 

{Upper  Silurian  formation^ 

A  dark-grey,  fine-grained  limestone,  containing  many  small  scales  of 
mica,     Does  not  adhere  to  the  tongue. 

iD  AT  313'  e. 


Carbonate  of  lime 41.380=33.231  lime. 

Carbonate  of  magnesia : 30.019 

Carbonate  of  iron... _ _ 4.331 

Oxide  of  iron 2.360 

Alumina-, ,806 

Brown  oxide  of  manganese .480 

Phospliorio  acid .374 

Sulphuric  acid  - _ _.  1.471  =  . 530  sulphur. 

FotaBh _ _,  .482 

Soda __ _  .019 

Silei  and  insoluble  silicates- _.  18.GS0 

100,393 

There  is  but  little  doubt  that  this  would  make  very  good  bydraulio 
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cement,  if  properly  burnt  and  prepared ;  but  it  is  not  so  probable  that 
it  would  prove  a  durable  building  stone.     Rocks  containing  so  much 
carbonate  of  iron  and  so  much  sulphur,  are  liable  to  disintegration  when 
exposed  to  the  atmospheric  influences. 
No.  948 — Carbonate  op  Ieoh.     Lahded  "  Carbonate  of  Iron  from  the 

ash-cohred  shales,  above  the  Black  Deoonim  Slate.     Red  Lick  Fork 

of  Station  Camp  Creek,  Estill  county,  Kp." 

Fine-granular ;  grey  in  the  interior ;  light  brownish-buff  and  reddish- 
brown  on  the  exterior.  Does  not  adhere  to  the  tongue.  Powder  of  a 
buff-grey  color. 

Bried  at  212°  F.,  ite  powder  lost  0.40  per  cent,  of  moisture. 

COMFOSITIOM,   DRIED   AT    212°    F. 

Carbonate  of  iron 64.210)   _^,  onq  ;_,,, 

Oxideofiron 4-543     -34-JW  iron- 
Alumina , .- - S8B 

Carbonate  of  lime 1.9^0 

Carbonate  of  magnesia 9,335 

Carbonate  of  manganese 2.077 

Phosphoric  acid _. — _ 404 

Sulphurio  aoid .900 

FotaBh - - 424 

Soda mi 

SilBK  and  insoluble  silLOiLtes 13.180 

Water  andloEB 2.7y6 

100 .000 

A  very  good  ore,  sufficiently  rich  for  profitable  smelting. 

No.  949 — LiMESTOME  (Hydeaulic?)    Lahded  "Argillmeotis  Limestone, 
[fiydraulic  ?)  below  the  magnesian  huilding  stone  at  the  Covered  Rock, 
three  miles  below  Irvine,  Estill  county,  Ky" 
A  fine-grained  rock  of  a  greenish-grey  color;  not  adhering  to  the 

tongua     Powder,  light  greenish-gi-ey.     Specific  gravity  2.7163. 

No.  950 — Limestone  (Hydraulic?)  Labeled  "Limestone  Shale,  {hy- 
draulic?) Covered  Rock,  three  miles  below  Irvine,  Estill  county,  Ky." 
A  brownish-black,  fine-granular  rock.    Fiat  conchoidal  fracture.    Not 

adhering  to  the  tongue.     Powder  of  a  dirty-buff,  or  hght-mnber  color. 

No.  951 — Limestone  (Hydraulic ?)    Labded"HydrmiMc  Limestone'} 
two  miles  west  of  Red  River  Iron  Works,  Estill  county,  Ky.     {Devo- 
mm.") 
A  brownish-black,  or  dark-umber  colored,  fine-granular  rock ;  easily 

broken.    Does  not  adhere  to  the  tongue.    Powder  of  a  light-umber 

color. 
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COMPOSITION    OF  I'ltESK   THHEE   LIMF 

TONF,S,   DBIE0 

AT   212"    F. 

No.  949. 
Argillaceous 

No.  950. 

Limeatone 
Shale. 

No.  951. 

Hydraulic 
Limestone. 

S7.980 
19.023 

g.eeo 

.34(1 

■.HI 

.296 
38.4!!B 
3.154 

37.480 
22.927 
6.160 
.183 
1.368 
.695 
.373 
28.51-0 
2.2^6 

Alumina,  and  osides  of  iron  and  maiigimese 

6.3fie 

Total - 

100.0(10 

oT™ 

100. OUO 

100.000 

0.700 

0.740 

Although  these  Hmeatones  contain  more  silicious  and  akminous  mat- 
ters than  tJie  best  water  limes,  thoy  are  all  worthy  of  trial  as  hydraulio 
cem'ent. 

MINERAL  WATERS  OF  ESTILL  SPRINGS. 

No.  952 — MiHBRAL  Water.     Labeled  "Bed  Sulphur  Water,  near  the 

Saloon.     Mail  Springs,  mar  Irvine,  Estill  county,  Ky" 
No.  953— Mineral  Water.     Laheled '^  White  Sulphur  Water,  at  the 

Saloon,  <^'c.,  •^c." 
.No.   954 — Mineral  Water.      Labeled  "Chali/beaie  Water,  northwest 

side  of  Sweet  Lick.  Knob,  ^c,  ^c" 
No.  955 — Mineral  Water.     Leaded  ^'Red  Sulphur  Water;  four  Iiwv- 

dred  yards  east  of  the  buildings  at  EstiU  Springs,  ^e." 
No.  956 — Mineral  Water.     Lahded  "Black  Sulphur  Water,  EstiU 

Springs,  $'c." 

These  waters  were  carofully  Ijottled  and  sealed  by  Mr.  S.  S.  Lyon, 
Topographical  Assistant,  and  sent  hy  stage  to  the  laboratory,  where  they 
were  examined  with  as  little  delay  as  possible.  It  was  impossible,  how- 
ever, to  avoid  the  loss  of  some  of  the  gases,  especially  of  sulphuretted 
hydrogen ;  and  hence  the  estimation  of  the  gaseous  ingredients  of  these 
waters,  ^ven  below,  is  donbtifss  too  low  in  every  case.  To  estimate 
fuUy  the  amount  of  the  gaseous  ingredients,  the  operations  must  be  per- 
formed at  the  s 


*  This  iuoludea  eome  h^iaiiinoue  matters. 
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DSIT.ON    OF   THESE   E3Tiy,I.   WATERS;  IN    1000    PAIIT8   OF   THK  "V 


No  SS-i 

No  153 

No  9^54 

No  151 

Wo  536 

Red 

Whte 

Ch  lyl  eate 

Rpd 

Bad 

^u  phur 

_5ulplur 

S    pha 

'^ulphu 

Cfirbonic  aeid  gas 

0  3  -ie 

0    60 

0  '>69 

0  ""3 

0  '>63 

SnlphHretted  lijd  ogeogfis 

0(4'> 

C03 

012 

035 

Carbonate  of  limo 

~o^im 

o~iJ 

0  1S1 

0  021 

0  U3 

Cnrbunftte  of  mag  es  a 

0BJ2 

oil 

046 

05 

0^^ 

CaitunaCe  of  iron 

033 

trace 

069 

CnrboaaCe  of  soda 

l)2J7 

es 

Chloride  of  sodium 

0a4'> 

009 

009 

099 

036 

Chloride  of  calcium 

LUb 

Sulphate  of  lime 

Sulpbate  of  magnea  a 

0105 

1  5 

16S 

0J5 

Olfl 

Sulphate  of  Boda 

1721 

(41 

112 

035 

Sulphate  of  potaah 

U93B 

0  2 

Oil 

Oil 

( 

Sulphate  of  alum  na 

I   3 

Alumina  and  truce  of  phosphates 

016 

Organic  aud  volat  le  matters 
Siirea 

0400 

O-^i 

044 

059 

tl06M 

04 

0J2 

29 

Saline  matters  in  100(  pirts  of  the 

water 

0  7155 

0  6S6 

0  '196 

0  370 

410 

The  carbonites  of  lime,  mignesia  and  iion  die  held  in  solution  by 
the  free  carbomo  aci  1  oi  m  othei  words  exist  in  the  witeis  as  h  carho 
nates.  The  lod^  i  also  m  the  form  of  bi  odibonate  nhioh  salt  is  not 
incompatible  with  the  sulphdte  of  nitgnesia  piesent  m  the  same  w  ttei 

The  chalybeate  water  owes  its  name  ind  [eculiai  viitues  to  its  hi  c^^ 
bonate  of  iron  of  which  the  red  sulphur  watei  most  distant  fiom  the 
house,  contains  traces  (is  doubtless  the  othei  also )  and  the  black  sul 
phur"  even  moie  than  the  chilyheatp  (as  tested  at  the  hboiatoi}  )  The 
latter  contains  a  small  proportion  of  sulphate  of  alumina,  (alum.)  The 
change  of  the  dissolved  hi-carhonate  of  protoxide  of  iron  to  insolvhh 
hydrated  peroxide  of  iron,  which  always  takes  fJace  when  these  watei"S 
are  exposed  to  the  air,  is  the  cause  of  the  formation  of  the  biownibh 
deposit,  and  their  loss  of  wtaes,  when  they  are  carried  any  distance 
from  the  spring. 

Ko.  957 — Mineral  Water.  Obtained  hy  D.  G.  Winhurn,from  where 
he  formerly  procured  the  Copp^  Ore,  (described  in  Vol.  II  of  these 
Reports^  near  Irvine,  UstiU  county,  Ey." 
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SJllNE   MATTEnS   IN    1000   PARTS   OF  THE   WATER. 

Carbonate  of  lime 0.537) 

Carbonate  of  magnesLi  ,<H4[  Held  in  solution  bj  oftrbonic  acid. 

Carbonate  of  iron _ .09:.^ 

Sulphate  of  lime _.  .547 

Sulphate  of  magneain 4.515 

Sulphate  of  potash .043 

Chloride  of  sodium _-  .302 

Chloride  of  calcium .039 

Silica .069 

Water  of  crystallization  and  loss 1.473 

7.57a 

This  water  nearly  resemble  some  of  the  Epfom  Spring  waters  found 
in  the  neighborhood  of  Crab  Orchard,  Lincoln  county. 
No.  958 — Soil.  Labeled  "Soil,  from  a  eultwated  field;  from  and  im- 
mediately resting  on  Blaek  Devonian  Slaie.  Thos.  S.  Carsoit's 
farm,  Irvine,  Estill  county,  Ky.,  {^rows  excellent  corn")  {Obtained 
hy  Dr.  Owen.) 

Dried  soU  of  a  dark-umber  color.  It  contains  numerous  fragments  of 
soft  dark-umber  colored  shale,  which  were  sifted  out  before  the  analysis 
was  made. 

One  thousand  grains  of  the  air-dried  soil,  digested  for  a  month  in 
water,  charged  with  carbonic  acid,  gave  up  more  than  three  grains  of 
dark  chestnut-brown  extract,  dried  at  212°  F.,  which  had  the  following 

Organic  and  volatile  matters 0.547 

Alumina,  and  osideaof  iron  and  manganoae  and  phosphates -.  .320 

Carbonate  of  lime 1.430 

Magnesia .162 

Sulphuric  add .025 

Potash  .. , 077 

Soda - .059 

Sileiand  insoluble  silioales .231 

Loss - .206 

3.067  graina. 

The  air-dried  soil  lost  4.275  per  cent,  of  moisture,  at  400°  F.;  dried 
at  which  temperature  its  composition  is  as  follows,  viz  : 

Organic  and  volatile  matters 10.9^2 

Alumina 3.290 

Glide  of  iron - .-  6.635 

Carbonate  of  lime .420 

Magneaa .392 

Brown  oiide  of  manganese .145 

Phosphoric  acid .347 

Solphurio  acid .578 

Potash 697 

Soda -309 

Sand  and  insoluble  silicates 74.895 

Loss 1.350 

100, oog 
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This  is  quite  a  rich  soil,  containing  a  large  quantity  of  potash,  in 
particular ;  derived  no  doubt  &oui  the  black  slate  which  produced  it,  as 
the  following  analysis  will  show : 

No.  9-59.     "  Devonian  Black  Slaic,  sifted  out  of  ike  preceding  soil,  from 
Thos.  Carson's  farm,  near  Irvine,  Estill  county,  Ky." 

COMPOSITION,    DB..EO    iT   212'    F. 

Alumina,  iindoiidoao/  iron  and  manganese - 6.860 

Ciirbonate  of  lime —  - —  .344 

M.igne^is - - - - 433 

PhoaphoHcaold _ ^- _ 310 

Sulphuric  acid- -„ .133 

Fohash' .-.-.  l.IOl 

Sodii - —  .340 

Sand  and  inaoluble  siUca.te3 83.280 

Bicumiaous  matters,  water  and  loss 8.300 

11)0.000 

The  soft  aluminous  shales  are  very  generally  rich  in  potash,  and  where 
they  are  easily  decomposable  they  yield  a  rich  soil ;  subject,  however,  to 
be  wet,  heiivy,  or  swampy,  because  of  the  considerable  amount  of  cliiy 
present  auii  imperfect  natural  drainage.  When  well  drained,  these  lands 
may  be  made  quite  productive. 

No.  960 — Soil.     Labeled  ^'■Virgin  Soil,  taken  from  north  of  the  house 
of  Mr.  James   Townsend,  on  Billy's   creek,  a   branch  of  MilUr''s 
creek,  Estill  county,  Ky.     Geological  position,  on  the  terrace  of  suh- 
carhoniferotis  limestone.^' 
Dried  soil  of  a  light  yellowish-umber  color.     Fragments  of  feiTugin- 

ous  sandstone  and  gravel  iron-ore  were  sifted  out  of  it  with  the  coarsS 


No.  961 — Soil,     Labeled  '^Surface  Soil  from  a  field  thirty-six  years 
in  cultivation;  (tteenty-Jive  years  in  corn;  never  manured;)  adjoin^ 
ing  the  house  of  Mr.  James  Townsend,  on  Billyh  creek,  ^c,  ^c." 
Dried  soil  of  a  dark,  dirty  grey-buff  color ;  lighter  than  the  preced- 
ing.    Contains  fragments  of  ferruginous  sandstone,  and  gravel  iron  or^ 
like  the  precedicg. 

No.  902 — Soil.     Labeled '^Suh-soil  from  the  preceding  old  field;  James 
Townsend' s  farm,  on  Billyh  creek,  ^c,  Estill  county,  Ky." 
Dried  soil  of  a  greyish-buff  color,  lighter  than  the  preceding. 
19 
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Fragments  of  ferruginous  sandstone  and  gravel  iron  ore  sifted  out  of 
it.  One  thousand  grains  of  each  of  these  three  soils,  digested  ibr  a  month 
in  water  charged  with  carbonic  acid,  gave  up  of  soluUe  matters,  as  follows : 


No. 

960. 

No.  961. 

No.  963. 

Ue-s 

Virg 

n  soil 

Old  field. 

Sub-aoil. 

ri7 

1.100 

0.333 

IWll 

.697 

:^>|(l 

l.aiiO 

IWI 

(!'« 

Soda 

Silica 

104 

.198 

.217 

Loss 

taii°F    f„r»ns 

.533 

■Soluble  eitnct   i  led  i 

1  Oob  1        4.077 

1.533 

No.  960. 
Virgin  aoil. 

No.   961. 
Old  field. 

No.  962. 
Sub-soil. 

8.483 
e.750 
3.910 
.030 
.460 
.460 
.318 
.055 
.408 
.068 
79.695 
.063 

4.647 
4.535 

a.a70 

.181 
.451 
.310 
.274 
.033 
.295 
.086 
86.610 
..S08 

9.9.17 

.5.110 

87.970 

Tot  1 

100.000 

lOO.OOO 

3.510 

2.100 

The  ori^nalj  virgin  soil  is  quite  a  good  soil,  with  the  exception  of  a 

deficiency  of  lime,  which,  added  in  the  form  of  top-dressings  in  the  air- 
slacked  state,  would,  no  doubt,  improve  its  fertility.     The  soil  of  the 
"old  field"  shows  the  usual  diminution  of  most  of  the  essential  ingre- 
dients, as  comparecl  with  the  virgin  soil. 
No.  963 — Soil.     Lahded^  Virgin  8oil,from  the  top  of  Dividing  Ridge, 

liettoeen  EstiU  and  Powell  and  Owsley  and  Powell  counties,  Ky. 

From  near  the  Standing  Rock    Not  much  adtimted  at  present,  as  the 
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limestone  valleys  lelotv  are  letter  for  farms;  good  for  grass.     Geo- 
logical position:  on  the  conglomerate  or  millstone  grit."     (T/tis  and 
the  preceding  three  soils  mere  oUained  by  Joseph  Lesley.,  jr.) 
Dried  soil,  of  a  yello  wish-grey  color. 

One  thousand  grains  of  the  air-dried  soil,  digested  for  a  month  in 
water  charged  with  carhonic  acid,  gave  up  more  than  a  grain  and  a  half 
of  dark  umber-colored  extract,  dried  at  212°,  whioh  had  the  following 


Organic  and  volatile  matters . . 

Alumina.,  and  oxides  of  iron  and  manganese  and  ptiosphatea. 

Carbonate  of  lime 

Magnesia 

Sulphnrio  acid 

PotBflh 

Soda - - 


The  air-dried  soil  lost  1.125  per  cent,  of  moisture  at  400'^  F.,  dried 
at  which  temperature  its  composition  is  as  follows : 

Organic  and  Tolatite  niotlecs 2.680 

Alumina 3.390 

OKldeof  iron , _ .-  1.4«5 

Carbonate  of  lime.. -021 

Magneaia -297 

Brown  oxide  of  manganese .11  it 

Phosphoric  acid - -128 

Sulpburic  acid trace. 

Potash - .Iti6 

Soda 064 

Sand  andiusoluble  silicates 93.095 

lU0.a(i6 

One  of  the  poorest  soils  of  the  State ;  yet  susceptible  of  cultivation, 
if  suitably  located.  The  application  of  linae  and  plaster  of  paris  would 
much  increase  its  present  productiveness. 

No.  964 — Coal.    Labeled  ^^Coal,  {under  the  conglomerate,)  supposed  to 
he  twenty  inches  thick.    Farm  of  Mr.  James  Townsend,  Billy's  Fork 
of  Miller's  Creek,  Estill  county,  Ky."     {Obtained  by  Jos^h  Les- 
ley, jr.) 
"  It  is  said  to  be  excellent  for  working  steel,  and  small  quantities  have 

been  '  packed '  from  the  opening  for  that  purpose." 

A  somewhat  brittle,  dark  shining  coal;  cleaving  into  thin  layers, 

which  are  coated  with  fibrous  coal.    Exterior  stained  with  oehreous  mud. 
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Over  the  spirit  lamp,  it  softens  and  agglutinates ;  swells  up  considerably, 
and  leaves  a  dense  povous  coke.    Specific  gravity  1.33G. 


Total  volatile  matters 
Dense  ecte 

Fixed  carimn  in  Ihe  coke 50,8^f 

59.34 

mo. 00 

IHO.OO 

The  percentage  of  sulphur  is  4.35. 

jji. 

G.ltO 

FAYETTE  COUNTY. 

No.  965 — ^Limestone.     Labeled  "Lowest  Rock  at  Clay's  Ferry  ;  heloio 

the  bird's-eye  liinestone,  Fayette  county,  Ey.'' 

A  compact,  light  dove-grey,  fossiliferous  rock;  fidctme  approaching 
conehoidal,  containing  specks  of  calc.  spar,  in  some  ca'ies  replacing 
fossil  shells  ;  presenting  irregular  veins  of  dirty  yellowisli-giey,  less  com- 
pact r 


Carbonate  of  lime _ 99.641) 

Carlionate  of  mtignesia __ _ _ _ 3.999 

Aiumina,  and  oxidea  of  iron  and  manganese .440 

PhoaphorJE  acid small  trace. 

Sniphuric  acid .441 

Soda __ _ ___..5  "0*  estimated. 

Silex  andiroolublo  ailicatcs 9.480 

1011  .QUO 

No.  966 — Mineral  Water.    "Sent  by  Rev.  J.  Bullock,  from  Walnut 
Hill,  Fayette  county,  Ky.,  from  a  hored  wM  of  the  depth  of  ninety 
feet  in  blue  limestone  'of  -Oie  Lower  Silurian  formation." 
The  water  contains  free  carbonic  acid  gas,  and  a  small  quantity  of 

sulphuretted  hydrogen.     The  amount  of  th^e  gases  was  not  estimated 

in  the  water  sent  to  the  laboratory  for  analysis. 
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Heldinsolut 


Carbonate  of  lime  "    -^    ) 

Ca.rboDateof  m  ^nesn  04    ' 

Carbonate  of  soda  a 

Chloride  of  aod  urn  4 

Chloride  of  potaa   um  0 

Chloride  of  ca  c  un  0  4 
Chloride  of  maguea  um 

Sulphate  of  lime  3il 

Bwunme j 


A  mild,  salt-sulphur  water,  alkaline  in  its  reaction. 

No.  967 — Limestone.     Lahded  "Magnesian  Limestone,  one  hundred  and 
ninety  feet  above  low  water.     Stratum  five  feet  thicJc;  layers  ten  to 
eighteen  inches  thiclc,  Roiven  Creek,  Fayette  county,  Ky."     {Obtained 
hy  Messrs.  Downie  and  Lesguereaux.) 
A  dull,  fine-grained,  homogeneous  rock  of  a  grey  reddisb-buff  color ; 

contains  no  fo^iis. 

No.  908 — LiMisTONE.    Lahded  "Kentucky  Marble,  (Bird's-eye.)    From 
Daniel  Brink'' s  quarry,  fourteen  and  a  hcdf  miles  from  Lexington,  in 
Fayette  county,  Ky.     Layer  five  and  a  quarter  feet  above  Philip 
BrinJc's  branch."     {Obtained  by  Messrs.  Dotvnie  and  Lesquereuz.) 
A  compact  waim  light  grey,  brittle  limestone,  mottled  with  darker, 

and  containing  small  veins  of  calc.  spar. 

No.  969 — ^Limestone.     Labeled,  '^Kentucky  Marble,  not  so  compact  as 
the  preceding.     From  Daniel  Brink's  quarry,  twenty-six  feet  above 
Philip  Brink^s  branch,  Fayette  county,  KyT     {Obtained  by  Messrs. 
Doionie  and  Lesquereux. 
A  dull,  fine-grained  rock,  dark  warm-grey,  mottled  with  darker  bluish 

grey.    Brittle, 

No.  970 — Limestone,     Leveled  '^Coarse  Fossiliferous  Limestone,  Dan- 

iel  Brink's  quarry,  one  hundred  and  one  feet  above  Philip  Brink's 

branch,  Fayette  county,  ^c,  ^c." 

A  bluish-grey  iimestone,  full  of  entrochites,  broken  bi-yalve  shells, 
coral,  &c.     Weathered  surfaces  dirty-buff. 

These  Umestones  are  of  the  Lower  Silurian  formation. 
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COMPOSITIOK   OF   THBS 

1!   FOUR   LIME 

STOSES,    DKIE 

D   AT   212'  F. 

No,  9tn. 

Magneslan 
Limestona. 

No.  968. 
Bird's-eye 

No.  969. 

KentHcky 
Marble. 

No.  970. 

FossiUferoua 
Limefllona, 

77  .MO 
X5.4aG 

1,280 
,946 

;i93 
.363 
3,980 
1,686 

a!  044 

'.169 
.166 
.193 
,048 
1,580 

G3.6S0 
33.079 

6.060 
.246 
,441 
.163 
,183 
5.280 
1,870 

Alumina,  and  oiidea  of  iroE  and  man- 

100. 000 

100,273 

100,000 

0.010 

0.010 

0.006 

A  little  more  silica  in  the  composition  of  the  Kentucky  marble  No. 
969j  would  make  it  a  good  water  hrae.     The  fossiliferous  limestone  would 
answer  very  well  for  use  in  agriculture ;  to  be  used  as  top-dressing  to 
land  deficient  in  phosphoric  and  sulphaiic  acids,  lime,  and  the  alkalies. 
No.  971 — Marly  Clay.     M'om  ^^  Daniel  Brink^s  place;  one  hundred 

and  Uvo  feet  alove  Philip  Brink's  branch,  Fayette  county,  Ky^ 

{Brought  hy  Messrs.  Dotonie  and  Lesquereux?) 

A  light  grey  clay,  mottled  with  buff. 

COMfOBITWN,   DBIED    AT   219°   F, 

Silica 56,880 


CaFl>onat«  of  lime 

CariHiimCe  of  magnesia .. 

Phosphoiic  acid 

Folflsh 


Contains  an  extraordinary  quantity  of  potash,  &c,,  and  hence  might 
profitably  be  used  as  a  marl,  on  land  wHch  had  been  deteriorated  by 
long  cultivation. 

For  analyses  of  Catawba  wine,  and  white  wheat,  produced  in  this 
county,  s£e  the  appendix. 

FLEMING  COUNTY. 

No.  972 — Marl.  ■  Labeled  "Clay  found  ai  the  junction  of  the  Upper 
and  Lower  Silurian,  of  Fkrmig  county,  Ky." 
A  greenish  and  reddish  brown  clay.    Before  the  blow-pipe,  melting  at 
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the  edges,  and  burning  of  light  umber  color.     Powder  hghfc  dirty-buff. 
Dried  at  212°,  it  lost  1.20  per  cent,  of  moisture. 

ED   AT  212°    F. 


Silica - - —  39.780 

Alumina - 10.401 

Osideof  iron —  10.760 

Carbonate  (if  lime 16.8B0 

Magnesia - e.-ISS 

Brown  oxide  of  maoganeae 1.084 

Phosphorio  acid— .079 

Salpharioadd .33« 

PoWsli 1.147 

Suda not  eatimiited 

Wiiter,  esnelled  at  a  red  Leiil - ia.9L0 

100^754 

May  be  employed  as  a  marl  on  land,  with  the  addition  of  bone  dust, 
or  super-phosphate,  or  other  phosphatic  material. 
No.  973 — Maghesian  Limestone.     ^"^Belonging  to  the  age  of  the  Clinton 

Groups,  Millshoroiigh,  Fleming  county,  Ky^ 

A  dull,  dirty-buf^  impure  limestone,  containing  entrochites,  and  ex- 
hibiting small  specks  of  mica  and  brownish  stains  of  oxide  of  iron. 
Powder  of  a  greyish-buif  color.  Dried  at  212°  F.,  it  lost  0,55  per  cent, 
of  moisture  ;  and  its  composition  is  as  follows  : 

Carbonate  of  lime 42.680=33.951  per  cent,  of  ii™. 

Carbonate  of  mngiiesia - —  25.3ft8 

Carbonate  of  iron ^-- 5.155 

Carbonnte  of  manganese -431 

Glide  of  iron '- 11.073 

Alumina — - 1.080 

PhosphOPlo  acid. .fi48 

Sulphuric  aeid -  .324 

Potaah - .290 

Soda - - --  .033 

Siles  and  insolubie  silicates 10.880 

Water  and  loss 1.858 

JOO.OOO 

This  feri'uginous,  silicious,  magnesian  limesfcone.  deser^'es  trial  as  a 
water  lime. 
No.  674 — LiMESTOKE.     Laheled  ^Yellow-red  Porous  Mock,  mier  the 

encrinital  limestone,  one  and  a  half  mles  east  of  Mount   Carmel, 

Fleming  county,  Ky." 

A  dull,  brownish-yellow,  fine  granular  rock,  glimmering  with  email 
crj'stalline  facets  of  colored  cale.  spar.,  containing  small  cavities,  or  pores, 
some  of  which  are  infiltrated  with  carbonate  of  lime;  others  lined  with 
dark  colored  oxide  of  iron.  Adherea  to  the  tongue.  Powder  of  a  buff 
color. 
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Dried  at  212°,  it  lost  0.70  per  cent,  of  moisture,  and  has  the  follow- 


Alumina,  and  oxldea  of  it 

Fhosphorlc  acid 

Snlphuricacid 

Potash 

Soda 

Silex  and  irsolable  silical 
Water  and  loss 


No.  975 — Soil.     Labeled  "Virgin  Soil,  derived  from  the  yellow  lime- 
stone.    Charles  Marshall's  d(dry  farm,  near  Mount  Garmel,  Fleming 
county,  Ky.     {At  the  jimetion  of  the  Lozver  and  Upper  Silurian 
formations.)     Growth,  sugar-tree,  walnut,  buck-eye,  ^c." 
Dried  soil  of  a  dark-grey-brown,  or  light  chocolate  color. 

No.  976 — Soil.     Lohded  "Soil  from  an  old  field  ttvmty-five  years  in 
cuUivaiion;  the  last  eight  years  in  grass.     Charles  Marshall's  dairy 
farm,  near  Mount  Carmd,  Fleming  county,  Ky.     {Upper  Silurian 
formation.^'' 
Dried  soil  a  Kttle  lighter-colored  than  the  preceding.     Some  rounded 

ferruginous  particle  were  sifted  out  of  it  with  the  coarse  seive. 

No.  977 — Soil.     Lahled  "Sub-soil  from  the  same  old  field,  Chas.  3Iar- 

shdTs  dairy  farm,  ^c,  ^c" 

Di'ied  soil  lighter-colored  and  more  yellowish  than  the  preceding. 

One  thousand  grains  of  each  of  these  (air-dried)  soils,  digested  in 
water  charged  with  carbonic  acid,  for  about  a  montli,  gave  up  of  soluble 
extract,  dried  at  212°,  as, follows: 


No.  975. 
Virgin  soil 

No.  976. 
Old  field. 

No,  377. 
Sub-soil. 

Organic  and  Tolntile  m 
Alumina, and  oddeaof 

0.800 
.147 

a. 037 
.366 
.aH4 
.135 
.0116 

.a:u 

.434 

0.517 

l!063 
.245 

.oaa 

.066 
.033 
.397 

rOQ  and  manganese  and  phosphatei. 

.iao 

.046 

Soluble  eitraot,  dried  a 

4.250 

2.523 
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ion  of  these  three  samples  of  soils,  dried  at  400''  E.,  Is  as 


No.  975. 

No,  976. 
Old  field. 

No.  977. 
Sub-aoU. 

11.315 
5.060 

11.875 
.430 
.874 
.390 
.951 
.Wi 
.349 
.334 

69.145 

.3i;i 

7.335 
4.190 
11.310 
.395 
.679 
.395 

.lai 

.043 

.303 

.011 

75.645 

»  7  671 

potash 

.439 

Totd , ___ 

100.000 

100.385 

100.427 

6.5^ 

^~4".235 

The  soil  of  the  old  field  has  undergone  considerable  deterioration. 
The  Bub-soil  is  as  rich  as  the  ■rirgin  soil. 

The  influence  of  dairy-fsu'ming  upon  the  soil  can  be  learnt  by  study- 
ing the  composition  of  the  saline  portion  of  cows'  milk.  According  to 
M.  Haidlen,  a  thousand  parts  of  fresh  cow-milk  contain: 

Phosphate  of  lime 3.31  ) 

Phosphate  of  mngnesia  ,-. .43  \  =about  1.33  jihosphoric  awl. 


Chloride  of  pc 
Chloride  of  sodiam.. 
Soda  in  oombinutian  witb  ci 


14=0.95  potoS. 
li  I   =0.55  soda. 


It  is  easy,  when  we  know  how  much  milk  is  taken  from  t!ie  cows 
grazed  on  the  land,  to  calculate  how  much  of  th^e  essential  ingredients 
are  removed  from  the  soil  in  a  given  time,  in  this  manner. 

The  earthy  phosplmtes  and  the  alkalies  are  thus  taken  up  in  consid- 
erable quantities,  and  hence  it  has  been  found  to  be  advantageous  to 
apply  top-dressings  of  powdered  bones,  or  super-phosphate,?,  with  ashes, 
to  ground  which  has  been  long  used  for  pasturage  for  dairy  purposes. 
No.  978 — Soil.     Labeled  "Virgin  iSoil,  from  blue  ash  land,  on  the 

Ddthyris  Lynx  beds  of  the  upper  part  of  the  blue  limestone  forma- 

timi,  {Lower  iSilurian.)     Mr.  Fitsgeratd''s  farm,  northern  part  of 

Fleming  county,  Ky" 

Dried  soil  of  a  light  yellowish-umber  color.  A  little  shot  iron  ore  was 
sifted  out  of  it. 
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No  979 — Son,.     Labeled  "Same  Soil,  from  an  adjoining  field,  in  corn. 
Farm  of  Mr.  Mtsgerald,  ■northern  fart  of  Fleming  county,  Ky" 
Dried  soil  a  little  lighter  colored  and  more  yellowish  than  the  preced- 
ing.    A  litUe  shot  iron  ore  was  sifted  out  of  it. 
No.  980 — Soil.    Labded  "Sub-soil  from  the  same  field.    Mr.  Filsger- 
aMsfarm,  northernpart  of  Fleming  county,  Ky.,  <^'c.,  ^e." 
Dried  soil  of  a  dirty-buff  color.     Contains  a  little  shot  iron  ore,  which 
was  sifted  out  before  analysis. 

One  thousand  grains  of  each  of  these  three  soils,  air-dried,  were 
digested  for  a  month  in  water  charged  with  carbonic  acid,  and  gave  the 
following  quantities  of  soluble  materials  severally,  viz  : 


No.  978. 
Virgin  soil. 

Wo.  979. 
Old  field. 

No.  930. 
Sub-aoil. 

0.950 
.931 

2.5G3 
.1G5 
.039 
.109 
.032 
.9H1 
.196 

0.566 
.187 

1.573 
.OGI 
.033 
.058 
.098 
.951 
.093 

Alumina,  and  oxides  of  iron  and  mimganeae  and  phosphnteB- 

.131 

4.566 

2.B50 

The  composition  of  th^e  three  specimens  of  soil,  dried  at  400°  I'., 
ias  follows: 


No.  978. 
Virgin  soil. 

No.  979, 
Old  field, 

NO.  980. 
Sub-soil, 

6!840 
5.760 
.870 
.793 
.170 
.998 
.fJ75 
.596 
.138 
76.445 

5.211 
5.275 
5.519 
.370 
.736 
.270 
.409 
.093 

!043 

80.945 

.670 

100.363 

100.000 

4.676 

3.i09 
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FRANKLIN  COUNTY". 

No.  981 — LiMESTOHE.     Labeled  " Building  Stone ;  abed  in  the  Blue 

Limestone,  in  the  northwest  part  of  FranJdin  county,  Ky.     Said  to 

he  fire  md  frost  proof .^^ 

A  brownish-greyj  granular  limestone ;  with  toany  irregular  pores,  and 
small  brancMog  cayities,  which  are  colored  dirty-grey-hrown;  grains 
crystalhoe. 

Dried  at  212°  it  lost  0.200  per  cent,  of  moisture. 

COMPOSITION,   DHIKD    AT  213°    F. 

Carbonate  of  Hms 93. .190=59.511  percent.of  !ime. 

Cai'bonate  of  magnesia 3.663 

Alumina,  und  oiides  of  iron  and  manganese .8B0 

Phosphoric  aeid --  .117 

Sulphurioacid .441 

Potash. .057 

Soda - 165 

Silex  and  insoluble  ailicates .380 

Loss - 717 

100.000 

Quite  a  pure  limestone. 
No,  982 — Soil.     Libeled  "  Virgin  Soil,  from  the  Blue-grass  lands  of 

Franklin  county^  Ky."    Farm  of  Isaac  Wingate.     Primitive  growth, 

large  ash,  burr  oak,  black  locust,  walnut,  ^c. 

Dried  soil  of  a  light  chocolate  color.    Some  chert  and  iron  gravel 
were  sifted  out  from  it  with  the  coarse  seive. 
No.  983 — Soil.    Labeled  '^ Soil  from  an  old  field,  fifty  to  sixty  pears  in 

cuUivaiion.     Blue-grass   land  of  Franklin  county,  Ky.     Farm  of 

Isaac  Wingate,  ^c." 

Dried  sou  of  a  ligtit  chocolate  color,  a  slight  shade  darker  than  the 
preceding.    Some  iron  gravel  was  ^ed  out  of  it 
1^0.  984 — Soil.    Labeled  "Sub-soil  from  the  old  field,  ^c.    Blue-grass 

lands  of  Franklin  county,  Ky.     Farm  of  Isaac  Wingate,"  ^c. 

Dried  soil  of  a  hght  chocolate  color,  a  slight  shade  darker  than  the 
preceding. 

One  thousand  grains  of  each  of  these  soils,  air-dried,  were  digested  for 
a  month  in  water  charged  with  carbonic  acid,  to  which  they  gave  soluble 
extracts  of  the  following  composition  and  quantities  : 
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No.  983. 
Virgin  floil. 

No.  983. 
Old  field. 

No.  954. 
Sub-Boi!. 

0  -iHT 

0.633 

.yso 

.1507 
.14* 
.OSO 
.077 
.0S5 
.200 

Alumina  and  oxides  of  jrou  and  manganese  rdA  pliospliates 

145 
767 
123 
041 
066 
017 

.064 

.397 

2.696 

Dried  at  400°  F.,  these  soils  had  the  foUoiving 


No.  989, 
Virgin  Mil 

No.  9S3. 
Oid  field. 

No.  9S4. 
Sub-EOll. 

C.372 
4.185 
4.310 
.320 
.563 
.320 
.3!iO 
.076 
.922 
.052 
82.270 

G.147 
5.435 
4.560 
.3£0 

!445 
.270 
.076 
.2^8 
.058 
81.470 
.130 

4  281 

100.000 

100.000 

2.700 

2.400 

With  the  exception  of  the  phosphoric  acid  contained  in  it,  the  soil  of 
the  old  field  is  yet  as  rich  as  the  vii'gm  soil ;  probably  because  of  some 
adausture  of  the  sub-soil  with  it  by  the  use  of  the  plow. 

GARRARD  COUNTV. 

No.    985 — Limestone.      Lahehd  "Hydraulic?   Limestone,   BurdeU's 
Knob,  Garrard  county,  Ky.     {Upper  Silurian  formation.'''') 
A  greenish-grey,  dull,  fine  granular  limestone ;  not  adhering  to  the 

tongue.    Weathered  surface  brownish. 
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COMPOSITION,   DRIED   AT    312°    P- 

Cariwnateof  lime 34.780 

Ctttbonate  of  magnesia _ 31.470 

Alumina,  and  oxidea  of  iron  and  manganese _,  5.200 

Phosphoric  add -  .310 

Sulphuric  acid - _ _ .956 

Potash _ - .471 

Soda _ - - .130 

Silai  and  inaolubla  silicates 35.180 

Loss - - 1.503 

100.000 

Although  this  contains  a  larger  proportion  of  sihea  than  the  best 
water-limes,  yet  it  is  probable,  that  with  proper  management  in  its  pre- 
paration, it  will  make  a  very  good  hydraulic  cement. 

No.  986 — Son..     Labeled  "Soil  from  woodland  pasture,  {pastured  smen 
^ears,)  from  the  farm  of  Chas.  E.  Spihiafi)  on  hase-Une  17Sth  mile, 
one  mile  east  of  Dick'' s  river,  Garrard  county,  Ky." 
Dried   soil  of  a  greyish-hght-chocolate  color.     Some  shot  ore  and 

fragments  of  cliert  were  sifted  out  of  it  with  the  coarse  seive. 

No.  987 — Son..    Labeled  "iSub-soil  of  the  preceding,  (7  to  15  inches 

deep") 

Dried  soil  deeper  and  more  brownish  colored  than  the  preceding. 
Some  shot  iron  ore  was  sifted  out  of  it  with  the  coarse  seivo. 

No.  988 — Soil.     Labeled  "Soil  from  an  old  field  fifty  years  or  more  in 

adtivation.    Farm  of  Chas.  J.  Spilman,  one  mile  east  of  Dick's 

river,  Garrard  county,  4*c." 

Lower  Silm-ian  formation ;  foi-ty  to  fifty  feet  above  the  spring  member 
of  the  sink  counti-y ;  near  the  top  of  the  bird's-eye  limestone.  This 
field,  after  having  been  cultivated  in  grain  of  various  kiads,  was  pastured 
for  ten  years ;  and  is  now  in  timothy  and  orchard  grass. 

Dried  soil  of  a  light-chocolate  color.  Some  shot  iron  ore  and  small 
cherty  fragments  were  sifted  out  of  it. 

No.  989 — Soil.  Labeled  "Suh-soil,  fifteen  inches  deep,  mixed  with  all 
under  a  foot  in  depth;  from  the  same  place  as  the  preceding,  Garrard 
county,  Ky.,  ^c." 

Dried  soil  of  a  greyish-buff  color.  Some  little  shot  iron  ore  was  sift- 
ed out  of  it  with  the  coarse  seive. 


Hosted  byGoOgle 


158 


eHEMlCAL  EEPOET  OP  GEOLOGICAL  STIEVET. 


These  soils  were  collected  by  S.  S.  Lyon,  Topographical  Assistant. 
One  thousand  gnuna  of  each  of  these  soils,  air-dried,  were  digested, 
for  a  month,  in  water  charged  with  carbonic  acid.     The  quantities  and 
I  of  the  soluble  extract  dissolved  out  of  them  are  as  follows, 


Organic  and  Tolatile  matters 

Alumina,  rhiI  osides  of   iron  and  mar 

and  phOBpliatea 

Carbonate  of  lime 

MagntBia 

Sulphurie  acid 

Potash  _. 

Soda. 

Silica 

Soluble  extract,  dried  at  319',  (grains)-. 

The  composition  of  these  four  soils,  dried  at  400°  F.,  may  1: 
as  follows : 


K„.  986, 

No 

987. 

No.  988. 

No.  989. 

Woodland 

Sub-Boll. 

Old  field. 

Sub-soil. 

0.533 

0.366 

0.4S3 

0.273 

.081 

.063 

.080 

083 

.263 

null 

1.330 

1.1B5 

.073 

OKfll 

.093 

.023 

\m 

,310 

.099 

.054 

.078 

181 

.180 

.181 

.0&6 

1.401) 

1 

133 

a,  383 

1.974 

Woodland. 

No.  987. 
Sub-soil. 

No.  988. 
Old  field. 

No,  989. 
Sub-soil. 

4.aoo 

3.790 
3.310 
.170 
.506 
.295 
.243 
.096 
.135 

87! 670 

4^840 
3.970 
.190 
.540 
.245 
.260 
.024 
.237 
.026 
S6.645 
.105 

5.294 
6.090> 

':?!? 

.973 
.245 
.244 
.050 
.190 

83 ! 945 
.923 

Potash -- 

.347 

Total... 

100.447 

100.000 

100.000 

100.548 

2.400 

2  460 

2.725 

GRANT  COUNTY. 

No.  990 — Mahl.     Labeled  "Marl,  aUemaiing  tvith  Blue  Limestone; 
in  the  Milk-sicli.  region,  at  Moses  Theobald's,  Chant  county,  Ky." 
A  greenish-grey,  friable,  marly  clay. 
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EH  IT  219=  F. 

Carbonate  of  lime , 

Carbonate  of  maeneaia 

Alumina  and  osideB  of  iron  and  manganese 

Phosphoric  acid 

Salphurio  acid 

Potash - 

Soda - 

Sand  and  insoluble  silicutea 

Watoandloas - 

100.000 

The  air-dried  maii  lost  1.00  per  cent,  of  moisture  at  212"  F.     Con- 
taining considerable  proportions  of  potash,  carbonate  of  lime,  magneaa, 
and  sulphuric  and  phosphoric  acids,  it  would  be  a  useful  top-dressing 
to  exhausted  land. 
No.  991 — Shale.     Lalded  ^^ Slide  from  the  Milk-dek  region,  Moses 

Theobdd's,  Grant  county,  Ky.    Lower  8ihrian." 

A  greenish-grey  and  buff-grey,  soft  shale,  or  indurated  clay.     Dried 
at  212°  F.,  it  lost  1.40  per  cent,  oi  moisture. 

Sand  and  inaoluMe  alicateB — - 78.490 

Alumina  and  oxides  of  iron  and  manganese. 19.340 

Carbonate  of  lime - -  9.760 

Magnets - --  1.401 

Phosphorioaoid - -630 

Sulphuric  acid . -—  -338 

Potash -- - -957 

Soda - trace. 

Water  and  loss. 3.074 


100.000 


Contains  also  a  considerable  quantity  of  potash. 


GRAYSON  COUNTY. 

No.  992 — Limestone.     Lahehd  "Coralline  Idmestone,  Fdls  of  j 

%nty,  Ky.      Tipper  metier  of  sub-carboniferous 

COMPOSITION,    DRIED   AT  219=    f. 

Carbonate  of  lime — . 85.fiaO 

Carbonate  of  magnesia _.      2.503 

Alumina  and  oiides  of  iron  and  manganese 9.560 

PhoBphocic  acid _ _ _         .182 

Bolphorie  acid _ _ .839 

Potash - 359 

Soda' " trace. 

Silex  and  insoluble  silicatea - 7.480 

Loss - -  — - - 397 

100.000 
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GREENUP  COUNTY. 

No.  993 — LiMOHiTE.  Laheled  "Mtie  Limestone  Ore,  Kenton  Furnace, 
Gremup  county,  Ky.  Said  to  have  yielded  weU.  Ore  used  without 
roasting.  Is  the  light-colored,  in  the  center  of  the  ore,  as  rich  as  the 
outside?^' 

Exterior  poi-tion  dull  yellowish-brown,  fiue-granular ;  adhering  strong- 
ly to  the  tongue  ;  separates  easily  from  the  interior  light-grey  portion. 
(See  next  number.)  Powder  yellowish-brown.  Dried  at  212°  F.,  it  lost 
1.00  per  cent,  oi  moisture. 

COMPOSITION,    DRIED   AT   212°    F. 

Oiide  of  iron 46.640=32.663  percent,  of  iron. 

Alumina 2.440 

Curboniita  of  lime -3*^0 

Mugnesia 1.902 

Erown  oxide  of  maaganese 1 .380 

Phosphoric  acid .412 

Salphurio  acid .S.'JS 

Potash - 656 

Soda - 193 

Siles  and  insoluble  eilioates 36.240 

Combined  water 9.300 

Loss — —  .203 

100.000 

No.  994 — Carbonate  op  Iron.     Labeled  "Interior  grey  portion  of  the 
Blue  Limestone  Ore,  Kenton  Furnace,  Greenup  county,  Ky" 
Dull,  fine-grairalar ;  adheres  slightly  to  the  tongue.     Powder  of  a  light 

grey  color.    Specific  gi-avity  2.9851. 

Dried  at  212°  F.,  it  lost  0.40  per  cent,  of  moisture. 

COMPOSITION,    DBIED    AT   212°    S. 

Carbonate  of  iron 41.260)   _gn  .-oo  -,„»  ppn.   of  jron 

Oxide  of  itoa 4.7605  — '•'■'°"  per  cent,  ot  iron. 

Carbonate  of  lime 1 -8S0 

Cnrbonate  of  coagnesia 5.961 

Carbooate  of  manaaneae 2.980 

Alumina. 1.580 

Phosphoric  acid .374 

Sulphuric  acid - S90 

Potash .579 

Soda .150 

SilBK  and  insoluble  silicates _ 40.080 

Loss- — a - .086 

JOO.OOO 

These  analyses  illustrate  the  changes  of  composition  which  occur  dur- 
ing the  gradual  convertion  of  carhonate  of  iron  into  limonite  (hydrated 
peroside  of  iron)  ore. 
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No.  995 — Carbonate  of  Iron.    Labeled  ^'■Limestone  Ore,  Kenion  Fur- 
nace, Greenup  county,  KyT 

A  dull,  dark  gi-ey,  fine-granular  ore.     Adheres  to  the  tongue.     Exte- 
rior surfiice  brownish-yellow  and  reddish.     Specific  gravity  3.2750. 

Carbonate  of  icon 

Oxide  of  iron  - 

Alumina 

Cavbonate  of  lime 

Cacbonate  of  magnesia 

Carbonate  of  maoganese 

Phosphoric  acid 

Snlphucio  acid 

Potash 

Soda 

le  ailicatea.. 


Al&ough  this  ore  is  not  too  poor  to  be  employed  alone  for  the  pro- 
duction of  iron,  it  is  objectionable,  because  of  the  large  proportion  of 
phosphoric  acid  which  it  contains ;  which  would  injinre  the  quality  of 
the  iron  produced,  by  making  it  brittle  or  cold-short. 

The  composition  of  the  following  limonite  ores,  of  Kenton  furnace, 
will  be  presented  in  a  tabular  form. 

No.  996 — LiMOHrrE.     Lahehd  ^'Bloeh  Ore,  three  feet  ahove  the  'Little 
Block,^  bed  six  inehes  thick,  Kenion  Furnace,  Gremup  county,  Ky." 
Irregular  thin  layers  of  dark-brown  fine-granular  limonite,  inclosing 

yellow  and  brownish-yellow  ochreous  ore.     Powder  brownish-yellow. 

No.  997 — Limonite.     Labeled  "Ore  associated  with  sul-carloniferous 

limestone,  Kenton  Furnace,  ^c" 

A  pretty  dense,  dark-brown  ore,  in  irregular  curved  layers,  with  in'eg- 
ular  cavities  between ;  adhere  very  slightly  to  the  tongue.  Contains 
very  little  soft  ochreous  ora     Powder  yellowish-brown. 

No.  998 — Limonite.    Labeled  ''John  Oonley  Ore,  invperfectly  roasted, 

Kenton  Furnace,  '•^c." 

A  dull,  nearly  black,  ore ;  adheres  strongly  to  the  tongue.  Powder 
nearly  black. 

21 
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No.  999 — LiMosiTB.     Labeled  '■Rough  Big  Block  Ore,  now  rejected  at 
Kenton  Furnace,  ^c.     Near  the  top  of  miUsione  grit.     Specimen 


Dark-browQ,  dense,  irregular  curvetl  tbick  layers;  sparkling  with 
Email  specks  of  mica  and  crystelline  facets;  not  adhering  to  the  tongue; 
inerusted  with  reddish  and  whitish  soft  material.  Powder  yellowish- 
brown. 

No.  1000 — LiMONiTE.     Labeled  '^  Little  Block  Ore,  five  inches  tldck,  bed- 
ded ietween  days,  of  which  the  loivest  led  is  tvhite,  Kenton  Furnace, 

A  dull,  fine-granular,  porous  ore;  adhering  strongly  to  the  tongue; 
formed  of  irregular  curved  layers,  of  a  dark-yellowish-brown  color, 
involving  yellow  and  brownish-yellow  soft  ochreous  material.  A  few 
minute  speoks  evident,  and,  in  some  places,  a  fine-graiaed  oolitic  appear- 
ance.    Powder  brownish-yellow. 

No.  1001 — LiMONiTE.     Labeled  "Ma7-l  Ore,  from  the  led  of  pinJe  fer- 
ruginous day,  Kenton  Furnace,  ^e," 
Dull,  dark  greyish  purple,  oolitic;  composed  of  dark  colored  grains 

mingled  with  whitish  ones.     Adheres  to  the  tongue.     Powder  greyish 

dull-red. 

No.  1002 — LiMONiTE.    Labeled  "Flat  Kidney  Ore,  Kenton  Furnace, 

Dull,  fine  granular,  pui^plish-brown,  with  grains  of  darker  and  lighter- 
color  mixed,  and  a  brownish-yellow  incrustation.  Adheres  to  the  tongua 
Powder  dull  red,  or  Spanish  brown  color. 

No.  1003 — Impure  Ldviokite.     Labeled  "Near  the  PinJc  Clay  Ore, 

Kenton  Furnace,  ^c." 

Cotopac^  brittle,  fracture  uneven;  dense;  general  color,  dark  olive- 
grey,  approaching  umber ;  exteiior  and  in  the  fissures  iron-rust  brown. 
Doe.s  not  adhere  to  the  tongue.  Specific  gravity  2.772.  Powder  yel- 
lowish-grey. 

No.  1004 — LiMONiTi!.     Labeled  " Dogstone  Ore,  Kenton  Furnace,  Sre" 
Dull,  dark  purplish  and   reddish-brown,  nearly  black;    very  fme 
granular  with  small  irregular  pores.    Adhere  strongly  to  the  tongua 
Powder  dark-brown,  nearly  blaoki. 
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No.  1005 — LiMONiTE.     Laleled  "  Ferruginoxis  FossiUferoiis  Knol-sfonef 

near  Kenton  Furnace,  Greenup  county,  Ky^ 

Ddl,  with  a  few  minute  scales  of  mica:  containing  numerous  impres- 
sions of  bi-valve  shells.  General  color  brownish-yellow,  with  darker 
and  lighter  shades ;  adheres  strongly  to  the  tongae. 


COM 

OSITION 

OF   THE 

ETEN 

IMONITE 

9,  DRIED 

AT2ia 

F. 

Ko.OOG 

.9S0 
4B.«0 

f>.eoo 

No.  097 

:54i 

No.  BBS 

No.  099 
435 

S.4G2 
.396 

a8.5aD 

.603' 
,180 

isos 

.108 

35.180 
B.fiOO 

No.  1 002 
S!l20 

.351 
.314 

viiao 

No  .1003 

47.4B0 
10.309 

No, 1004 

^:^ 

trace 

.'as 

trace. 

No.1005 

Oiiileofiion 

tS. 

i 

ism 

40..';« 

Maga'eBin 

BKiwn    oiide   of 

l.OPO 

Combined  wntec. 

9:340 

109.472 

a.  WD 

lliO.OOl) 
1,100 

i!^^ 

iiams 

100^^ 
35.900 
B.3« 

IDO.ODO 
3g.594 

W 

P 

774o" 

39.398 

Poroentajeofiron 

Wnistura  lost    at 
2i3deg.F. 

1,..0 

1.000 

There  is  considerable  variety  of  composition  amongst  these  ores.  Nos. 
1000,  1001,  1002,  and  1005  contain  a  large  amount  of  phosphoric 
acid;  and  No.  1008  has  a  considerable  quantity  of  sulphuric  acid.  This 
latter,  indeed,  is  too  poor  to  be  used  for  itself  as  an  ore.  They  all  are 
destitute  of  any  notable  quantity  of  lime. 

'  A  specimen  labeled  ^^  From  Kenton  Furnaee,  per  Basil  Waring,  exam- 
ined for  manganese^'  is  a  porous  limonite,  not  containiag  an  extraordi- 
nary quantity  of  manganese.  (See  Vol.  I,  page  197,  and  Vol.  II,  page 
20-1,  of  these  Reports,  for  other  notices  of  Kenton  furnace  ores.) 

No.  1006 — Feerugihous  Claystone.  Labeled  "  Clay  Iron  Stone,  Ken- 
ton  Furnace,  Greenup  counts/,  Ky."  (is  it  workaMe  ?) 
A  dull  pink,  in  some  parts  grey,  indurated  clay;  too  hard  to  be 
scratched  with  the  nail ;  containing  very  small  cavities  or  pores,  some 
of  which  are  filled  with  infiltrated  spar.  Exterior  weathered  surface 
of  a  brownish-yellow  color.  Adheres  strongly  to  the  tongue.  Powder 
of  a  pink  color. 
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No.  1007 — Feerucinous  Claystone.    LaMed  ^'■Clay  Iron  Stone,  Ken- 
ion  Furnace,  ^c.     Variety  {a).     How  much  iron?" 
Harder  and  more  compact  than  the  last;  does  not  adhere  much  to 

the  tongue.      Color,  dirty-salmoD.      Weathered  surfeee,  brown;  when 

liurnt,  of  a  cinnamon  color. 

Wo.  1008 — Ferruginous   CLArsiONE.    LaMed  ^Variety  (b,)  Kenton 

Furnace,  ^c." 

Dull,  of  a  light  yellow  ochre  color ;  adheres  strongly  to  the  tongue ; 
not  scratched  by  the  nail.  Powder  of  a  light  salmon  color,  deepened  a 
little  by  burning. 


No.  1006. 

No.  1007. 

No.  1008. 

44.090 

33.810 

7.880 

a  tmce. 

.373 

.310 

.146 

1.121 

13.360 

43.990 
37.4401 
4.9405 
a  trace. 
.945 
.907 
.135 
.305 
13.700 
.308 

100.030 

100  .000 

1.300 

1.700 

These  are  strikingly  alike  in  composition,  and  of  no  value  as  iron  ores. 

No.  1009 — Ijmistone.     Lahded  "Limestone  used  as  a  fiux  at  Kenton 
Furnace,  Greenup  county,  Ky.     {Sul-carhomferous") 
A  dens©,  very  fine-grained,  light-grey  limestone ;  traversed  by  small 

veins  of  ealc.  spar.    Specific  gravity  2.7065. 


Carbonate  of  lime 

CfU'boaateof  magnesia.. . 
Alumina,  and  oiBefl  of  in 

Phosptorio  add 

Salplinric  acid 

Potaali 

Soda 


94.980=53,298pcr  cent,  of  lime. 
1.583 
.580 


Quite  a  pure  limestone^  well  suited  to  the  purpose  for  which  it  is  used. 
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No.  1010 — Pig  Iron.      Laleled  "Soft  Iron  from  Kenton  Furnace- 
Furnace  maJdng  grey  slag  and  producing  much  carburet  of  iron.'''' 
A  moderately  coarse-grmEed,  light-grey,  iron.     Yields  easily  to  the 

file.    Fragments  flatten  considerably  under  the  hammer,  but  soon  break 

to  pieces. 

No.  1011 — ^PiG  Iron.     LaheUd  '■^Hard  Iron,  Kenton  Furnace,     Made 
'm  slag,  and  when  the  furnace  is  supposed  not  to  le 
Furnace  will  not  make  as  much  as  when  producing  grey 
iron." 
A  fine-grainedj  light  colored  iron;  too  hard  to  be  acted  on  by  the  file. 


COMPOSITION    OF   THESE   TWO   8AMPI 

J!3    OF   IROS. 

No.  1010. 
Soft  grey  iron. 

No. 
Hardwh 

1011. 
tiah  iron. 

Iron 

94.163 
a.  120 
.180 
.078 
1,0S5 

lass 

.675 
.113 
.049 
1.050 
.232 

Loi-.-V^:::/:":":::"::::::::":::::™:"::::: 

loo.asa 

9.300 

6.8613 

The  slags  which  accompanied  these  specimens  of  iron  not  having  been 
sent  for  analysis,  it  is  not  possible  to  say  positively  why  the  hard  white 
iron  was  produced;  but  the  probability  is  that  some  in-egularity  had 
occurred  in  the  quantity  of  flux  used,  and  that  the  limestone  was  in 
smaller  proportion  than  usual.  The  green  slag  always  contains  a  con- 
siderable amount  of  iron  in  the  form  of  protoxide,  and  hence  the  redac- 
tion in  the  amount  of  iron  turned  out. 
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No.  1012 — Ijiptjee  CAEBOfATE  OF  Ieon.  Labeled  '■^Lotvesi  Ore  of 
Greenup  county,  Ky.,  north  of  Liitle  Sandy  river,  a  few  feet  above 
the  Knob-stone.  The  mb-carboniferous  limestone  and  milktone  grit 
both  absent.  The  coal  meastires  resting  on  the  Knob-stone."  Mow 
much  iron  ? 

A  dark-grey,  dense,  fine  granular  ore;  containing  a  few  minute  scales 
of  mica.  Exterior  weathered  sur&,ce  dark  brown.  Powder  dark  drab- 
grey  color. 

COMTOSmON,   DIUEP   AT    31Q°    F. 

Cnrhnnnto  of  iron _.., - „  511.016=21.609  percent. of  iron. 

Alnmiiia — 2. SOD 

Carbonate  of  lima _ l.'JSO 

Carbonate  of  rangnesia  and  loaa 4.3(i5 

Crtrbonate  of  manganasa 1.445 

Phosphoric  flcid - .4B2 

Sulpliucic  ttcid _ .613 

ir':^:::::;::::::^.^;:::;::::::::::::::;!  «■-''•-•«>• 

Silei  anJ  insoluble  silicates 37.980 


No.  1013 — Ferruginous  Limestone.    Labeled  "Iron  Ore,  JYo.  11,  from 

Steam  Furnace,  Greenup  county,  Kg." 

A  compact,  fine-grained  grey  limestone;  with  a  few  small  shining 
facets  on  the  A'actured  surface.  Not  adhering  to  the  tongne.  Weather- 
ed siu'face  reddish-brown.  Powder  of  a  hght-grey  color.  Specific  grav- 
ity 2.8358. 

Ciirboniite  of  lime _ - e5,a?0 

Carboiiale  of  iron __ — _ Sf.Ml 

Ciirbouaw  of  magnaBia 4. 346 

Brown  oxide  of  manganese ^ -3eO 

Alumina — _ .- 3i0 

Pbusphoiic  acid a  trace. 

Sulphuric  acid l.iaS 

Potash - .1197 

Soda - 191 

Siles  and  insoluble  alicates -3tO 

1011.921 

Dried  at  212°  F.,  it  lost  0.300  per  cent,  of  moisture. 

A  specimen  labeled  '■'■Looped  Ore,  rejected  when  thus  roasted,  at  Steam 
Fiirnace,"  ^'c,  is  of  a  dark  color,  almost  black ;  having  a  somewhiit 
glistening  appearance  on  the  fractured  surfaces,  and,  although  somewhat 
cellular,  does  not  adhere  to  tke  tongue.  It  has  been  heated  too  much, 
or  too  suddenly,  in  roasting;  so  that  it  has  undergone  partial  fusion,  and 
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has  lost  its  porosity.  Hence  it  is  smelted  with  difficulty,  besanse  the 
combustible  gases  cannot  easily  penetrate  it  to  cause  the  reduction  of  the 
oxide  of  iron  and  the  carbonatiou  of  the  iron,  &c. 
No.  1014 — Carbonate  of  Iron.  Labeled  '■^Ore,  {No.  1,)  from  Drip 
hanlcy  side  of  hill,  Caroline  Fwnaoe,  Greeiiup  county,  Ky.  Reject- 
ed at  the  Furnace." 

I'ine-granular,  of  a  dark  grey-drab  color,  with  mottlings  of  lighter 
colored,  and  darker  horizontal  lines  of  deposition.  Weathered  surface, 
to  the  depth  of  one  third  of  an  inch,  of  a  blight  veddish-browu  color. 
General  appearance  dull  when  "viewed  perpendioularly,  hut  by  reflected 
light  exliibiting  glistening,  apparently  crystalline  suffices,  even  in  "^  the 
weafhei'ed  poi-tion,  like  spaiTy  iron  or  some  kinds  of  blcftde.  Adheres 
slightly  to  the  tongue.  Powder  brownish-grey.  An  average  portion 
taken  for  analysis.    Specific  gravity  3.4463. 

COUP      ITIOV     DHIED    AT  213=    T 

0>.deolion  a  nf  I   ="6.231  per  cent.  ofiroE. 


Phosph  ij 

Sulphur  (.  acid 

Fotneh 

Sod  I 

8  lei:  and  m&oluble  silicites 


This  ore  contains  so  little  alumina  and  silex,  that  it  could  not  be 
smelted  in  the  usual  way,  by  the  addition  of  limestone  alone ;  but,  mixed 
with  silicious  and  aluminous  ores,  or  even  with  ferruginous  clay,  or  good 
common  clay,  it  would  smelt  very  weU.  lb  contains,  however,  consider- 
able proportions  of  phosphoric  and  sulphuric  acids,  which  would  tend  to 
injure  tlie  quality  of  the  iron  made  &om  it.  A  portion  of  these  might 
be  removed,  however,  by  the  use  of  much  pure  clay  and  limestone  in  the 
flux. 
1^0.   1015 — Ieon   Fur:^ace   Slag.     Labeled  "Green   8lag,   with   ore 

involved,  Gliitton  Furnace,  Greenup  county,  Ky."  {See  Vols.  land 
Ilof  these  Reports  for  Glinion  Furnace  ores,  ^'c,  ^'c) 

A  glassy,  bottle-green  slag,  involving  some  particles  of  iron ;  trans^ 
parent  in  thin  fragments.  Very  fusible  before  the  blow-pipe,  melting 
wifchcfufe  ii 
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Containing  osygeii=27.301 


Lime ]  6.905., 

Mogneaia 3.141._ 

Protoxide  of  iron 10.783... 

Protoxide  of  manganese -      3.121.. 

Phosphoric  add a  trace. 

Potaah 3.131„ 


lOO.OOU 

nieosjgen  in  the  bases  m  to  that  in  the  silica,  as... 14.31)7  ia  to  27.301 

or  as- - 1.  is  to    1.896 

Too  small  a  quantity  of  lime  in  the  flux  caused  the  loss  of  much  iron, 
in  the  form  of  protoxide  of  iron,  in  the  slag ;  which  gave  it  the  bottle- 
green  color,  and  increased  its  fusibility.  When  the  cinder  is  very  dark 
colored  and  fluid  from  this  cause,  the  fomace  is  said  to  "scour." 

No.  1016 — Carbonate  of  Iron.     Zabeled  "Mefected  Ore,  BeUefonte 
Furnace,  Greenup  county,  Ky."     Obtained  ly  8.  S.  Lyon,  Esq. 
A  dark-grey  carbonate ;  not  adhering  to  the  tongue  j  under  the  lens 

appears  to  be  made  up  of  dark  gi-ains  with  a  lighter  colored  cement; 

some  whitish  substance  infiltrated  in  the  fissures.     Weathered  suriaees 

brownish.    Powder  brownish-grey. 

Carbonate  of  icon 81.418)   -n  -,~ ,  . 

Oxide  of  iron - - -.  1 .4S3(  =*0-G4e  per  cent,  of  iron. 

Alumina .240 

Carbonate  of  lime  .._ _  9.5«0 

Carbonate  of  magneala  — - 2.581 

Carbonate  of  manganese 1.926 

Phosphoric  aoid .374 

Sulphuric  acid 1.197 

Potash- 366 

Soda_ _ .011 

Silei  and  inaoluble  eilicates 7.934 


Dried  at  212"  F.,  it  lost  O.CO  per  cent,  of  moisture. 

The  only  objectionable  feature  in  the  composition  of  this  ore  is  tho 
considerable  proportion  of  sulphuric  acid;  otherwise  it  is  good  and  quite 
rich  ore.  By  careM  roasting,  the  use  of  much  lime  for  flus,  and  mix- 
ture with  other  ores  which  contain  more  alumina  and  &iliua,  or  with  pure 
clay  or  earth,  it  may  be  tised  with  advantage. 
No.  1017 — LiMONnrE.     Labeled  "S^'ected  Ore,  at  BeUefonte  Furnace, 

Greenup  county,  Ky."     (^Obtained  by  8.  8.  Lyon,  Fsq.) 

A  dark-brown  limonite,  in  carved  irregular  layers,  involving  small 
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cavilJeB;  iacrusfced  with  brownish-yellow,  soft  ochreous  ore.    Powder  of 
a  light  yellowish-brown  color. 

Dried  at  212°  F.,  it  lost  1.00  per  cent,  of  moisture. 

COMfOBlTION,  EBTBD  AT  913"   F. 

Oxide  of  iron - 74.740=53.342  per  cent,  of  iron. 

Alumina .980 

Carbonate  of  lime a  trace, 

Caitionate  of  inagnesia J  .ISO 

Carbonate  of  manganese 1.629 

Phosphoric  acid .758 

Sulphuric  aoid .544 

Potash  -._ , - .243 

Soda .114 

Silos  and  inaoluble  silicates 6.984 

Combined  water  and  los.? 12.899 

1110.000 

Quite  a  rich  oi-a  Rejected,  probably,  because  it  does  not  contain 
enough  earthy  materials  to  form  "cinder"  to  protect  the  reduced  iron 
in  the  furnaea  By  mixture  with  poorer  aluminous  ores,  or  by  the  addi- 
tion of  ferruginous  clay,  or  even  common  pure  clay,  or  earth,  or  shale, 
and  a  suiBcient  amount  of  limestone,  it  may  be  smelted  without  difficulty. 

No.  1018 — Cakbonate  of  Iron.    Lahehd  "Company  Bank,  (So.  500,) 
Raccoon  Furnace,  Greenup  county,  Ky^     {Oitadned  ly  the  laie  Mr. 


Interior  portion,  (see  next  number  for  the  exterior  portion^  S^^Yt 
granular,  with  some  glimmering  scales  of  mica.  Under  the  lens  appears 
to  be  made  up  of  brownish  grains,  mixed  with  a  lighter  colored  material. 
Powder  grey.    Specific  gravity  3.1778. 

ED    AT  212°    F. 


Caitonate  of  iron n.763J 

Oside  of  iron Sl.aeGj   ' 

Alumiao 6B0 

Carbonate  of  Umo - 37.580 

Carbonate  of  magnesia _,  S.901 

Carbonate  of  mangaoeae 1.475 

Phosphoric  acid .310 

Salphuric  acid— , 1.470 

Potash „ 270 

Soda IBB 

Siles  and  insoluble  silicates —  8.440 

Combined  water  and  loss 7.659 


A  poor  ore,  which  contaii^  enough  lime  for  its  own  flux.    The 
exterior  portion  is  richer. 


22 
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No.  1019 — LiMONiTE.  Labeled  ''Exterior  portion  of  Company  BanTc 
Ore,  Raccoon  Ikimaee,  Greenup  county,  Ky."  {Obtained  ly  the  late 
Mr.  Mylott) 

Of  a  dark-bi-own  color;  made  up  of  minute  dark-colored  rounded 
grains,  involved  in  a  lighter  colored  cement.  Powder  of  a  rich  yellowiab- 
brown  color.     Dried  at  212°  Y.,  it  lost  1.60  per  cent  of  moisture. 

COMFOSITIOM,   DIIED   AT   213'    F. 

Oxide  of  iron 43.980=30.309  percent,  of  iron. 

Aluniint. - 1.580 

Carbomteoflime -    33. ISO 

Carbonate  of  naagneBia _.      2.337 

Brown  o»de  of  manganese 1 .180 

Phosphoric  acid - 508 

Sulphuric  acid - 338 

Potash - - 374 

Soda _         .138 

Silex  and  insoluble  silicates 13.184 

Combined  water  and  losa 3.919 

100.000 

This  ore  contains  enough  lime  for  its  own  flux,  but  not  enough  earthy 
material.     It  would  be  best  smelted  in  mixture  with  more  aluminous 


No.  1020 — Impube   Limonite.     Labeled  "Ferruginous    Conglomerate, 
seoenty-five  feet  above  Company  Bank,  on  the  hill  north  of  Raccoon 
Furnace.     Highest  measures  seen  here;  equivalent  to  the  limestone 
ore  horizon."     {Obtained  by  S.  8.  Lyon,  Esq.) 
A  dark-brown,  compact  limonite,  involving  rounded  pebbles  of  milky 

quartz,  and  quartz  sand.     Powder  of  a  rich  yellowish-brown  color. 
Dried  at  212°  P.,  it  lost  0.80  per  cent,  oi  moisture. 


Oildeoficon , 45.070=31,563  per  cent,  of  iron. 

Alumina .730 

Carbonate  of  lime trace. 

Magnesia -tOS 

Brown  oiide  of  manganese .355 

Phosphoric  acid 1.05G 

Sulphuric  acid .165 

Potash _ 337 

Soda ■. ■. 114 

Silesnnd  insoluble  gilioates 44.790 

Combined  water 7.800 

101. ]55 

This  ore  contains  much.silex  and  very  Uttle,  if  any,  lime.  It  might 
be  smelted  in  mixture  with  the  preceding  and  some  more  aluminous  ore. 
It  is  quite  rich  enough  in  iron ;  but  contains  its  silex  mainly  in  the  form 
of  pebbles,  and  has  a  considerable  percentage  of  phosphoric  acid. 
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No.  1021 — Coal.  ZaheUcT"Gannel  Ooal,  sent  hy  Col.  L.  U.  Bradford, 
of  Augusta;  oltained  from  a  led  about  four  feel  ten  inches  thick,  on 
the  farm  formerli/  oivned  hy  Levin  Shreve,  of  Louisville  ;  known  as 
Milton  Forge ;  three  miles  above  Oreemifsiurg,  and  one  mile  from 
the  Ohio  river,  Greenup  count//,  Ky" 

Iq  large  blocks;  not  soiling  the  iingers;  cleaving  ia  irregular  layers 
with  DO  fibrous  ooal  botween  them  ;  of  a  jet  black  color.  A  small  por- 
tion more  slatey,  with  pyritons  impressions  of  vegetable  remains.  Over 
the  epiritrlamp  it  softened  and  agglutinated  somewhat;  but  did  not  swell 
much.     Specific  gravity  1.271. 


Vo!Btile  ouuibHSiJble  mati 
Fixed  cai^on  in  tlie  ooke 
Wliita  ashes 


The  percentage  of  sulphur  is  0.837. 

Submitted  to  destractive  d  stillation,  in  an  iron  retort,  at  a  heat  grad- 
ually raised  to  dull  redness,  tl  e  foUoiving  products  were  obtained  in  three 
sevei'al  experiments ; 


Fii-st  ti-inl. 

SGQOnd  trial. 

Tliird  ti-Ln!. 

209. 
78. 

ha. 

170. 

200. 

99. 
Ui. 
153. 

1000. 

lOOO. 

lOUQ. 

The  gases  collected  in  each  experiment,  varied  ia  quantity  from  seven 
hundred  and  ten  to  seven  hundred  and  sixty  cubic  inches  in  volume, 
from  the  tlioiisand  gi-ains;  and  possessed  good  illuminating  power. 

This  is  a  good  pare  cannel  coal,  which  would  answer  well  for  domes- 
tic purposes,  and  for  the  production  of  steam  on  steamboats,  &e.  The 
specimens  tried  fiiil  below  the  Breckinridge  and  Haddock's  canuol  coala 
in  the  proportion  of  coal  oil. 

No.  1022 — LiMONiTE.  Labeled ^' Best  Ohocolate,or  Red  Ore,  Pennsyl- 
vania Furnaee,  new  lank:  tail  six  inches,  thickening  to  four  feet  and 
upmard;  Greenup  count//,  Kg." 

A  deep  brownish-red  ore;  mottled  with  lighter  orange  red;  adliering 
to  the  tongue.    Speciiic  gravity  3.153. 
Driod  ttt  312'*  F.,  it  lost  1.40  per  cent,  of  moisUn. 
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Oxide  of  iron 

Alumina 

Carbonate  of  lime 

Magnesia 

Brann  oxide  of 
Phosphoric  acid. 
Sulphuric  acid.. 


BiieXBOd  insoluble  KillcatfS 

Combined  water 7,640 

100.045 


Quite  a  rich  ore;  which  contains  a  considerable  proportion  of  lime. 
It  should  be  mixed  with  more  aluminous  ores,  or  earthy  material,  to 
fiirnish  "■cinder"  and  to  aid  in  getting  rid  of  some  of  its  phos^horia 
add. 

HANCOCK  COUNTY. 

No.  1023 — Impure  Limonite.    Labded  ^^Ferruginous    Conglomerate, 

associated  with  the  Lewisport  coal,  Hancock  county,  Ky."     {Sent  by 

S.  8.  Lyon,  Es^.) 

A  portion  of  the  mass  uniform  in  structure,  fine-granular,  dark-grey, 
with  brownish  weathered  surfeces;  the  other  portion  a  conglomerate 
of  irregular  ferruginous  pebbles,  generally  rounded,  of  a  dull  reddish- 
brown  color ;  containing  fibrous  coal  and  small  scales  of  mica.  Powder 
yellowish-brown. 

Dried  at  212°  F.,  it  lost  1.15  per  cent,  of  t 


Oiide  of  iron _ 33.640=23.658  per  cent,  of  iron. 

Alumina 2.980 

Carbonate  of  lime .580 

Carbonate  of  magnesia 10.693 

Brown  Oiide  of  manganese .784 

Phosphoric  add. ,374 

Snlphuricftoid - ~ —  .  .612 

Potaat - .424 

Soda .249 

Silei  and  Insoluble  wlioates. 44.180 

Combined  waWc  and  loss 5.484 

100.000 

Rather  too  poor  to  be  profitably  smelted  for  iron. 

No.  1024 — Carbonate  of  Iron.    Labeled  "Carbonate  of  Iron,  associ- 
ated with  the  Lewisport  coal, Hancock  county,  Ky."     {Obtained by  8 
8.  Lyon,  Hsg.) 
A  dense,  fine-gKuned  dark-grey  ore.    Large  conchoidal  fracture. 
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Weathered  surfaces  yellowish  and  reddish-brown.    Powder,  buff-grey. 
SpeciBo  gravity  3.5482. 

Dried  at  212"  F.,  it  lost  0.550  per  cent,  of  moisture. 

ED   AT  212°   F. 


Alumina 

Carbonate  of  li 
CarboniiCa  of 
Carbonate  of 
Phosphoric  aci 
Sulphqiic  acid 


=39.596  per  a 


No.  1025 — Soil.  Labeled  "JSoil,  {for  eighteen  inches  in  d^th,)  under 
the  Lewisport  coal;  in  the  Ohio  Bottom,  above  overflom,  Pell  and 
Brother's  land,  Hancock  county,  Ky."     {Obtained  by  8.  8.  Lyon, 


Dried  soil  of  a  light-umber  color. 

Wo.  1026 — Soil.    Labeled  "Subsoil  of  the  preceding,  ^c,  ^c." 

Dried  sub-soil  of  a  dirty-buff  color. 

One  thousand  grains  of  each  of  these  soils,  digested  for  about  a  month 
in  water  charged  with  carbonic  acid  gas,  gave  to  it  the  following  soluble 
materials,  viz: 


Organic  and  rolalile  matters 

Alumina,  and  oxidea  of  iron  and  manganese  and  phosphates 

Carbonate  of  lime 

Magneda   

Sulphuric  acid 


!t  from  lOOO  grains  of  tho  air-dried  soil.. 


No.  1025.    No.  1026. 


Dried  at  400°  E,,  the  air-dried  soils  lost  of  moisture,  as  follows  :  the 
soil  lost  1.30  per  cent,  and  the  sub-soil  lost  0.923  per  cent.  Their 
composition  thus  dried,  is  as  follows : 


Hosted  byGoOgle 


CHEMICAL   EEFORT   OF   SEOLOGICAL   eURVET. 


No.  1095. 

Soil. 

No,  1026. 
Sub-soil. 

3.8G5 
3.465 
1.970 
.170 
.393 
.933 
.143 
.042 
.150 
.100 
90.590 

.439 

.190 

.042 

101 .051 

No.  1027 — Soil.    Laheled  "Soil,  forty-five  feet  above  the  Lewisport 
Oocd-     From  an   old  field  on  Bush  and  Williains'  land,  Haiwock 
county,  Ky."     {Obtained  by  8.  S.  Lyon,  Usq.") 
Dried  soil  of  a  light,  yellowish-umber  color. 

No.  1028 — Soil.     Laheled '^  Subsoil  of  the  preceding ;  {eighteen  indies 

deep,)  ^'c,  ^c" 

Dried  sub-soil  of  a  brownish-buff  color. 

One  thousand  grains  of  each  of  these  soils,  air-dried,  were  digested  for 
about  s.  month  in  water  charged  with  carbonic  acid  gas,  to  which  tliey 
gave  up  soluble  extract,  as  follows,  dried  at  212°  ]?. : 


Orgnnio  and  volaiile  matters 

Aluminii,  and  oxides  o!  iron  and  manganese  and  phospha1«9... 

Carbonate  ot  lime 

Magneda 

Balphurio  acid 

Potash 

Soda - 


SUioi 


Soluble  extract  from  1000  grains  of  air-dried  soil,  (grains)  - 


No.  1097.     No.  102B. ' 
Sub -soil. 


The  composition  of  these  soils,  dried  at  400°  F.,  is  as  follows  : 
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No.  1027. 
Soil. 

No.  1028. 
Sub-soil. 

6.071 
3. 465 
3.7J0 
.346 
.544 
.01)5- 

.m 

.050 
.367 
.077 
84.945 
.143 

100.000 

a.  400 

No.  1029 — Son.    Labeled  "Soil,  top  of  hill,  woods;  farm  of  George 
Smith,  Esq.,  waters  of  Blackford  creek ;  two  and  a  half  miles  in  the 
rear  of  Lewisport,  Hancock  county,  Ky"     {Obtained  by  S.  S.  Lyon, 
Usq.)     Onikecoal  measures,  above  the  Lewisport  coal. 
Dried  soil  of  a  light,  yellowish-umber  color. 

No.  1030 — Soil.     Labeled  "Sith-soil  of  the  preceding,  ^'c,  ^c." 
Dried  sub-soil  of  a  dirty-buff  coloi". 
The  quantity  and  composition  of  the  soluble  extract  given  up  by  one 

thousand  grains  of  these  two  soils,  air-dried,  and  digested  for  about  a 

month  in  water  charged  with  carbonic  acid,  are  as  follows : 


No.  1099. 
Soil. 

No.  1630. 
Sub-soil. 

1.267 
1.SI3 
1.307 
.205 
.045 

.osa 

.109 
.900 
.346 

.213 

Soluble  extract,  from  1000  grMos  of  air-dried  soil,  (grains)  _. 

4.75i 

1.15U 

HosledbyGoOgle 


176  CHEMtCAL   REPORT   OF   GEOLOGICAL   SUB  VET. 

The  composition  of  these  two  soils,  dried  at  400°  F.,  is  as  foUowa: 


No.  1029. 
Soil. 

No.  1030. 
Sub-soil. 

4.4aa 
3.215 
3.285 
.171 
.446 
.241 
.161 
.059 
.205 
.040 
83.130 

3.678 

4.890 

5.135 

.071 

.152 

.040 

JOO.375 

100 .000 

9.200 

S.135 

ilfm.— Nos.  1031  and  1032,  accidentally  omitted,  will  be  found  under 
the  head  of  Owsley  and  Powell  counties. 
No.  lOSS^oiL.    Labeled  "Soil  from  Mr.  Greaihouse's  fann,  one 

hundred  feet  above  Hawes".     Thin  soil,  soon  tired,  HancocJc  county, 

KyT     {Ohtained  by  S.  S.  Lyon,  Esq.) 

Dried  soil  of  a  dark  umber-gi'ey  color. 

No.  1034 — Soil.    Labeled  "  Suh-soit  of  the  preceding,  ^c,  ^o." 

Dried  sub-soil  of  a  rich  brownish-orange  color. 

One  thousand  grains  of  each  of  these  t^vo  soils,  air-dried,  digested  for 
a  month  in  water  charged  with  carbonic  acid,  gave  up  as  follows : 


No.  1033. 
Soil. 

No,  1034. 
Sub-soil. 

0.767 
.196 

1,330 
.US 
.024 
.189 
.149 
.981 
.305 

0.850 

(ii;:( 

'fM 

IIH* 

114 

3.250 

i.eoo 
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The  composition  of  these  two  soils,  dried  at  400°  F.,  is  as  follows : 


No.  1033. 
Soil. 

No.  1034. 
Sub-soil. 

4.729 
2. 115 
1.900 
.196 
.4(18 
.070 
.185 
.043 
.213 
.062 
91.170 

101.089 

100.198 

'•- 

No.  1035 — Coal.     Labeled  "Upper  part  of  Mayors  Cod,  HawesviUe^ 

Hancock  county,  KyT 

A  dall,  pitch-black,  cannel  coal ;  with  a  large  conchoidal  fi'acture.    Over 
the  spirit  lamp  does  not  soften  nor  alter  its  form.     Specific  gravity  1.359. 


Moisture 

Volatile  oombuatible  matte 
Fixed  carbon  in  the  coke  ,. 


3790!  "^"'^^  volatile  mattorB,-  41.50 

is'gol  I>f"secoke 58.50 


The  ptoportion  of  sulphur  is  1.306  per  cent. 

ilica 

klaatina,  and  oiides  of  iron  and  manganese  and  trace  of  phosphates  _. 


Salphmie  acid.. 
Potash 


The  large  percentage  of  ash  in  this  specimen  of  coal  detracts  from 
its  value. 

No.  1030 — Coal.     Laheled  ^'Boyd's  Coal,  Haivesville,  Hancock  county, 

Ky." 

A  pretty  firm,  shining,  dark  pitch-black  coal ;  cleaving  generally  with 
shining  irregular  surlaces.  A  little  granular  pyrites  on  some  of  the  lay- 
23 
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ers.     Over  the  spirit  lamp  it  softened  and  agglutinated ;  swelling  up  into 
a  spongy  coke.     Specific  gravity  1.268. 


46.60 

53.10 

iOO.OO 

100.00 

The  percentage  of  sulphur  is,  3.361. 

SilicH  . 


t,  and  oxides  of  iron  and  manganese  and  trace  of  phoaphatea... 


Magnesia 
Siilpburii 
Potasli  .. 
Soda 


HARDIN  COUNTY. 

No.  1037 — LiMESTOHE.     Labeled  "Lithographicl  Stone,  SinJdng  creek, 

Hardin  county,  Ky.     Suh-carloniferous" 

Of  a  light  buff-grey  color.  Fine  granular;  pretty  uniform  in  struc- 
ture ;  only  a  few  specks  of  oxide  of  iron  in  places ;  and  some  signs  of 
fossils  on  the  weathered  surfaces.     Fracture  large-conchoidal. 

Dried  at  212°  F.,  its  powder  lost  0.30  per  cent,  of  moisture. 

No.  1038 — Limestone.     Laleled  "  iSuh-carbmiferous  Limestone,  four 

miles  west  of  Big  Spring,  Hardin  county,  Ky" 

A  fine-granularj  dull,  grey  rock,  with  a  few  small  glimmering  fecets 
of  calc.  spar. 

Dried  at  212°  F.,  its  powder  lost  0.34  pei-  cent,  o^  moisture. 

No.  1039 — LiMFSTONE.  Laleled  "Oolitic  Limestone.  Sub-carboniferous. 
One  and  a  half  miles  south  of  Big  Spring,  Hardin  county,  Ky.  On 
the  farm  of  Mr.  Mooreman,  about  the  level  of  the  first  red  soil  and 
sub-soil  of  the  sub-carboniferous.  The  first  led  under  the  millstone 
grit."  {Sent  by  S.  S.  Lyon,  Esq^ 
A  dull,  chalky-white  rock,  principally  made  up  of  very  small,  round, 

oolitic  grams.    Reddish  on  the  exterior  surface,  where  it  is  porous  from 

the  dropping  out  of  the  round  grains. 

Dried  at  212'^  F.,  it  lost  0.30  per  cent,  of  moisture. 
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ED  AT  312"  p 


No.  1037. 
Lithographic' 

No.  1038. 
Limestone. 

No.  1039, 
Oolitic. 

sa.aso 

7.300 
.660 

-isa 

.417 
.386 
.690 
9.220 

11 
G 

469 
BHO 
156 
338 
173 

ona 

980 

Alumina,  and  Glides  of  iron  and  mangaaese 

460 

100. UOO 

100.535 

100.634 

The  "oolitic  "  is  a  remarkably  ^wre  limestone,  aod  could  be  employed 
in  all  cases  where  a  jnire  white  lime  is  required.  Whether  No.  1037 
would  answer  for  a  lithographic  stone,  will  depend  upon  its  freedom  from 
pores  and  flaws,  &c.  It  appears  to  be  sufficiently  fine  in  its  grain,  and 
of  the  proper  composition. 

No,  1040 — Soil.    Labeled"  Virgin  Soil,  from  woods ;  from  the  farm 
of  Bernard  Eskridge,  head  waters  of  Otter  Creek,  Hardin  county, 
Ky"   Growth,  white  oak,  hickory,  and  sassafras.     {Suh-carhonifer- 
ows;  below  the  covinous  members. 
The  dried  soil  is  of  a  light,  greyish-umber  color. 

No.  1041 — Soil.     Labeled  ^'iSub-soil  of  the  preceding,  ^c.,  ^e." 
The  dried  sub-soil  is  much  lighter  colored  than  the  preceding. 

No.  1042 — Soil.     Labeled  "Soil  from  an  old  field,  in  cultivation  since 
1812,  in  com,  oats,  and  tobacco.     Farm  of  Bernard  Eshridge,  head 
footers  of  Otter  creek,  ^c,  ^e." 
The  dried  soil  is  of  a  dirty,  greyish-buff  color.     It  contains  fragments 

of  ferruginous  chert. 

No.  1043 — Soil.     Labeled  "  Subsoil  of  the  preceding." 

It  contains  fi-agments  of  chert ;  is  of  a  dirty-buff  color,  much  hghter 

than  the  preceding. 

One  thousand  grains  of  each  of  these  soils,  aii'-diied,  were  severally 

digested  in  water  charged  with  carbonic  acid,  for  a  month,  and  gave  up 

to  it  soluble  matters,  as  follows : 
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No.  1040. 
Virgin  soil. 


Organic  and  volatile  mattei 
Alumina,  and  oxidea  of  i: 

and  phosphates 

Cari}ona.teof  lime 

Magnesia...-.,... 

Sulphm^ic  acid 

Potaah 

Soda. 


Soluble  e; 


;t,  dried  at  313"  f .,  (grains) .. 


No.  1042. 
Old  field. 


The  composition  of  these  four  soils,  dried  at  400° 

P.,  is  as 

bllows : 

No.  1040. 
Virgin  aoil 

No.  1041. 

No.  1042. 
Old  field. 

No.  1043. 
Sub -aoil. 

5.207 
2.990 
9.235 
.370 
.399 
.320 
.183 
.040 

!043 
88.130 

2.865 
3.510 
3.2(iO 
.945 
.483 
.245 
.078 
.069 
.183 
.063 
87.570 
1.409 

3.378 
3.020 
2.260 
.245 
.321 
.190 
.137 
.041 
.121 
.040 
90.220 
.097 

.101 

.491 

100.078 

100.000 

lOO.flOO 

Moisture,  lost  at  400°  P 

2.100 

1  750 

1.265 

1.425 

On  comparing  the  composition  of  the  soil  from  the  "old  field,"  with 
that  of  the  virgin  soil,  the  osnal  diminution  of  the  essential  ingredients 
will  be  observed.  The  sub-soil  does  not  appear  to  be  richer  in  these 
mineral  ingredients  than  the  surface  soil. 

No.  1044 — Soil.  Labded  "Soil  from  an  old  field,  thirty  years  in  culti- 
vation, on  the  farm  of  Mr.  Taher;  on  the  hills  two  miles  south  of  Big 
Spring,  Hardin  county,  Ky.  Mr.  Taber  has  taken  from  this  soil 
three  crops  of  tobacco,  nine  of  com,  and  nine  of  wheat.  Last  year  no 
crop  teas  raised  on  it.  He  does  not  consider  it  worn  out."  {Obtain' 
ed  by  iS.  &'.  Lyon,  Usq.) 
"This  field  lies  on  the  top  of  the  intercalated  bed  of  oolitic  limestone, 
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in  the  millstone  grit.    The  soil  is  partly  derived  from  the  sandstone  call- 
ed Tar  Rock,  and  partly  fr'om  the  limestone  under  it." 

The  dried  soil  is  of  a  greyish-buff,  or  dirty  yellowish-grey  color. 

No.  1045— Soil.     Lahded  "  Sub-soil  of  ihe preceding,  ^c,  <-yc" 

The  dried  sub-soU  is  of  a  greyish-buff  color. 

One  thousand  grains  of  each  of  these  soils,  air-dried,  were  digested 
for  a  month  in  water  charged  with  carbonic  acid,  to  which  they  gave  up 
the  foUowiiig  materials,  viz : 


No.  1044. 
Soil. 

No.  1045. 
S«b-aoi]. 

0.400 
.131 
.546 

!056 
.064 

.ayo 

1.63B 

The  composition  of  these  soils,  dried  at  400°  F.,  is  as  follows: 


Organic  and  volatile  matters 

Alumina — 

Olideof  iron_ 

Carbonate  of  lime 

Magnesia 

Brovn  oxide  of  manganese. 

Phosphorio  acid 

Sulpnaric  acid 

Potash, - 

Soda 

Sand  and  insoluble  silicates 

Total 


No.  1044, 

No.  1045. 

Soil. 

Sub-soil. 

3.137 

S.GI5 

2.015 

2.015 

2.035 

2.885 

.130 

•  OSo 

.473 

■i{\ 

100.000 
1.525 


The  soil  and  sub-soil  do  not  differ  very  much  in  mineral  composition. 
They  cannot  be  considered  exhausted,  but  yet  woidd  be  much  improved 
by  the  appKcation  of  slacked  lime,  plaster  of  paris,  and  bone  dust  or 
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super-phosphate  of  lime,  as  top-dressings.     The  phosphoric  and  sulphu- 
ric acids  feeing  particularly  smali  in  quantity  in  them. 

HENDERSON  COUNTY. 

No.  1046 — Limestone.     Libeled  '^ Limestone,  from  Mount  Zion,  Hen- 
derson county,  Ky.     {Coal  Measures") 
A  dull,  fine-grained,  fossUiferous  limestone,  with  a  few  glimmering 

facets  of  calc.  spar. 

Dried  at  2VI°  F.,  it  lost  0.20  per  cent,  of  moisture. 

Carbonate  oflime _ - 

Carbonate  of  mneQesia 

Aliimina  and  oiidea  of  iron  and  manganese 

Phoaphorie  fioid 

Sulphuric  acid 

Potash - 

Soda — - 

Silex  and  insoluble  ailicat«a 

Water  and  loss - - - 


This  limestone  contains  enough  of  potash  and  phosphoric  and  sul- 
phuiic  acids,  &c.,  to  make  ifc  valuable  as  a  top-dressing  to  exhausted 
soils;  at  the  same  time  it  is  pure  enough  to  be  burnt  for  building 
purposes. 

HENRY  COUNTY. 

No.  1047 — Bones  of  Mastodon.    "Eminence,  Henry  county,  KyT 

A  fragment  of  one  of  the  vertehree.  Exterior  surfece  of  a  dirty  buff- 
grey  color;  adheres  strongly  to  the  tongue.  Cancellw  of  the  interior 
lined  with  a  ferruginous  infiltration.  Dried  at  212"  F.,  it  lost  G.56  per 
cent,  of  moisture,  after  having  been  thoroughly  air-dried. 

COMPOSITION,  DRIED  AT  919'  F. 

Phoaphorie  acid __ 23.603  of  whieh  13.546  was  combined  with  lime  and 

Sulpiiurie  ncid .509          mflgiiesia,  Rnd  10.057  was  united  with 

Chlorine a  trace.          alumina  and  oxide  of  iron. 

Hydro-fluoric  acid not  estimated. 

Li'me  combined  with  phosphoric  acid...  15.189=28.329  phosphate  oflime  (3  CaO,  F05J 

Maenesin  coml>ined  with  phosphoric  acid  .231==     .644  phosphate  of  magnesia. 

Corbonai«oflime 25.680 

Oxides  of  Icon  and  mangansse 15.980 

Aliimina 3.780 

Potash 347 

Soda - —  .918 

Silex  and  insoluble  silicates 13.690 

Organic  matter 7  andloaa -  .843 

100.000 
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No.  1048 — (a.  and  b.)    '-'Fragment  of  Tooth  of  Mastodon.   Eminence, 

Henry  county,  Ky^ 

Portion  of  one  of  the  tubercles  of  the  grindei's.  Enamel,  yet  hard 
and  shining ;  nearly  white ;  not  adhering  to  the  tongue.  Interior 
osseoMs  jjoWiOffi  adheres  strongly  to  tlie  tongue;  friable;  gi'ey,  and  dark- 
grey  in  parts. 

Interior  portion  (a)  lost  4.86  per  cent,  of  moisture  at  212°  F. 

Enamel  (b)  lost  1.20  per  cent,  oimoistiire  at  212°  F. 

Neither  contained  enough  organic  matter  to  blacken  when  ignited. 


Phosphate  of  lime 

Riospbate  of  magnesia. 

Carbunate  of  lime 

Magnesia 

Chlorine 

Hydro-fluoric  acid 

Sulphuric  acid 

Potash. 

Soda- 

Si  lei  and  insoluble  silic 
Waler  and  loss,  &b 


Most  of  the  loss  stated  above  Is  believed  to  be  of  magnesia/  a  very 
small  proportion  only  being  organic  matter. 

No.  1049— Clay.    Labeled  "Clay  in  tvkich  tones  of  mastodon  are 

found,  at  Eminence,  Henry  county,  Ey." 

A  light,  grey  colored  clay,  when  dry,  with  ferruginous  discolorations 
in  places. 

No.  1050 — Clay.     leveled  ^^Ferruginous  Clay,  over  and  mixed  with 
the  clay  of  the  mastodon  led.  Eminence,  Henry  county)  Ky." 
A  friable  ochreous  earth ;  generally  of  a  brownish-yellow  color,  with 

pores  and  cavities  hned  with  dark  brown  oxide  of  iron. 
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Nft.  1049. 
Bone  clay. 

No.  1050. 
FeiTug,clay 

80.380 
11.650 

.780 
.933 
.310 
.304 
.490 
.257 
4.e96 

100.000 

100.000 

Moisture  expelled  at  Sia"  F _ _ 

4.060 

4.900 

HOPKINS  COUNTY. 

No.  1051 — Soil.     Lahded  "Soil  from  east  side  of  Whiteside's  ereeh, 

Hopkins  county,  Ky.     {Coal Measures")     Obtained ly  S.  8.  Lyon, 

Esq. 

The  dried  soil  is  of  a  light  umber  color.     Some  few  rounded  frag- 
ments of  sandstone  woi'e  sifted  out  of  it. 
No.  1<J62 — Soil.     Labeled  " iSuh-soil  from  east  side  of  Whiteside^s 

creek,  Hopkins  county,  Ky.     {Ooai  Measures") 

Dried  sou  light  umber  colored ;  lighter  and  more  yellowish  than  the 


No.  1053 — Soil,     Labeled  "Soil  from  three  miles  north  of  Madisoip- 

viUe,  HopJcins  comity.     {Coal  Measures^'') 

Dried  soil  brownish  grey-buff  color. 
No.  1054 — Soil.     Labeled  "Sub-soil  of  the  preceding,  4*c.,  ^c." 

Dried  sub-soil  lighter  colored  than  preceding  and  of  a  more  pare  baff. 
No.  1055 — rSoiL.     Labeled  "Soil,  from  near  the  road,  southeast  side  of 

Pond  creek,  Mopldns  county.     {Coal  Measures^'') 

Dried  soil  of  a  dark,  dirty-buff  color. 

No.  1056 — Soil,     Labeled  "  Sub-soil  of  the  preceding,  ^e.,  <^c." 

Dried  sub-soil  of  a  brownish-bnff  color. 

One  thousand  grains  of  each  of  these  six  coal  measures  soils,  thor- 
oughly air-dried,  were  digested,  severally,  for  a  month  in  water  charged 
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with  carbonic  acid,  to  which  they  gave  up  tlie  following  materials,  &c., 
quautitiee  stated  in  grains  and  decimals ; 


Organic  aad  TOlaiile 
Alumina,  and 

Carboni^te  of  ill 

Miigneaa 

Sulphuric  acid 

Potasli 

Soda - - 

Soluble  extract,  dried  at  212°  F 

The  composition  of  these 


No.lMl 

No.  1052.  No 

1053 

NO.I9S4 

No.  1055 

No.lOSG. 

Soil. 

Soij-soil.      S 

oil. 

Sub-BOil. 

Soil. 

Sub-soil. 

2.100 

0.717       0 

600 

0.300 

0.566 

0.277 

1.930 

.540 

iqfi 

.060 

.957 

.080 

t 

MV 

696 

li:< 

iim 

1.097 

.051 

im 

066 

Mi 

wr.f 

.160 

.110 

\VM\ 

030 

llliV 

iiw 

.033 

.055 

m 

oei 

Oli4 

iVXI 

.133 

.034 

liCd 

048 

11.54 

Mi. 

.060 

.02.-; 

220 

914 

114 

\M 

.264 

.164 

425 

7 

i33 

2 

9S3  j     1 

"' 

0.850 

2.570 

0.796 

c  soils,  dried  at  400°  F.,  is  as  follows: 


No.  1051 
Soil. 

No.  1052 
Sub-soil 

No.  1053 
Soil. 

No.  1054. 
Sub-floil. 

No.  1055 
Soil. 

No.  1056 
Sub-soil. 

Organic  and  volatile  matters 

Alumina  ,- 

sisBO 
2.700 
.445 
.491 
.2^5 
.14S 
.076 
.158 
.034 
85.970 
.030 

4.995 
4.B45 
2.910 
.160 
.507 
.870 
.078 
.059 
.330 
.113 
86.070 
.263 

3.B43 
4.165 
2.985 
.095 
.393 
.280 
.118 
.095 
.235 
.090 
87.945 

3.758 
5.890 
4.700 
.070 
,584 
.120 
.096 
.016 
.323 
.047 
84.445 

2.887 
3.415 
2,335 
.220 
.344 
.095 
.173 
.016 
.198 
.073 
90.745 

3.699 
6.590 
4.600 

Brown  oxide  of  maoganese 

.170 

.067 

Sand  and  insoluble  silicates — 

84.445 

100.000 

100.000 

100.164 

100.047 

100.551 

2.600 

1.300 

1,775 

2.150 

1.300 

1.315 

The  sub-soils  are  generally  richer  in  potash  and  magnesia,  and  poorer 
in  lime  and  phosphoric  and  sulphuric  acids,  than  the  surface  soil.  They 
contain  also  larger  proportions  of  alumina  and  oxide  of  iron. 

No.  1057 — Coal.     Labeled  '■^Arnold's  Cod,  led  eight  feet  tUch,  four 
and  a  half  miles  south  of  Madisomille,  Hopkins  county,  Ky" 
A  pure  shining,  deep-pitch-black  coal;  iridescent  in  parts.     Brittle. 
Fibrous  coal  between  some  of  the  layers;  the  surfaces  of  which  are  gen- 
erally irregular  and  shining.     Ovfer  the  spirit  lamp  it  swells  up,  aggluti- 
24 
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nates ;  burns  with  a  very  smoky  flame,  and  leaves  a  light  coke.     Specifio 
gravity  1.274. 


Moisture 

Volatile  combustible  niatti 
Fixed  cai'bon  m  tlie  coke  . 
Gi'ej  ashes 


P^'A  Moderateljligliteoko-. 


41.50 
5S.50 


The  percentage  of  sulphur  is  2.796. 

JACKSON  COUNTY. 

No.  1058 — Soil.  Labeled  "Virgin  Soil,  on  dividing  ridge  heiwem 
Jaekson  and  -Estill  counties,  farm  of  Wm.  Roberts;  head  waters  of 
Grassy  branch  of  Sturgeon  creek,  Jackson  county,  Ky.  Geological 
position:  top  of  the mllsione grit  ridge;  above  the  sandstone  clifs." 
{Obtained  by  Jos.  Lesley,  jr.,  Esq.) 
Dried  soil  of  a  greyish-buff  color.     Some  fragments  of  ferruginous 

sandstone  were  sifted  out  of  it. 

No.  1059 — Soil.     Labeled  "Surface  Soil,field  adjoining  the  preceding; 
cleared  four  or  five  years  ago;  in  com  ever  since,  ^c,  ^c," 
Dried  soil  of  a  greyish-buff  color  ;  lighter  than  tlie  preceding.     Some 

iron  gravel  and  ferruginous  sandstone  were  sifted  out  of  it  with  the 

coarse  seive. 

No.  1060 — Soil.     Labeled  "  Sub-soil  of  the  preceding,  ^c,  ^c." 
Dried  soil  of  a  light  greyish-buff  color;  lighter  than  the  preceding. 

It  also  contained  some  iron  gravel  and  fragments  of  ferruginous  sand- 
stone. 

One  thousand  grains  of  each  of  these  soils  were  digested,  severally, 

for  a  month,  in  water  charged  with  carbonic  acid,  which  extracted  the 

following  materials;  stated  in  grains  and  decimals: 


No,  1058. 
Virgin  floil. 

No.  1059, 
Did  field. 

0.  loeo. 

Sub-soiL 

Organic  and  volatile  matt 
Alumina,  and  oxides  of  ico 

0.700 
.463 
.437 
.159 
.034 

.09a 

.052 

.awi 

.904 

0.467 
.24S 

n  and  manganeae  and  phosphates- 

ei3 

130 
090 

oas 

045 
04S 
147 

Potoah                     

S.4B3 
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The  composition  of  th^e  soils,  dried  at  400"  F.,  is  as  follows: 


No.  lOSB. 
Virgin  Boil. 

No.  1059. 
Old  field. 

No.  1060. 
Snb-soU. 

4.998 
5.560 
3.970 
.Oil 
.414 

.lao 
.lafi 

.(143 
.243 

.074 
as.  86(1 

3.390 
3.033) 

i.senc 

.0,S1 
.398 
.045 
.062 
trace. 
.233 
.013 
91.160 

5.583 

90.995 

.387 

100.44fi 

100.125 

100.000 

1.915 

1. 115 

This  land  would  be  improved  hj  top-dressings  of  lime  and  of  plaster 
of  paris. 

No.  1061 — Soil.     Labeled  "Virgin  Soil,  from  the  land  of  Mr.  Sloan, 
(opposite  his  house,)  on  Indian  Fork  of  Rockcastle  river,  Jaclcson 
county,  Ky.,  four  miles  from  McKee,  on  the  Big  ffiU  and  Richmond 
road.     Geological  position :  slopes  of  the  coal-bearing  shales  and  sand- 
stones ;  the  soil  has  been  formed  from  these  and  of  the  debris  of  the 
massive  sandstone  of  the  millstoiie  grit;  between  which  and  the  sub-; 
carboniferous  limestone  they  lie"     {Obtained  by  Joseph  Lesley,  jr.) 
Dried  soil  of  a  light  yellowish-umber  color.     Some  ferru^nous  sand- 
stone and  gravel  icon  ore  were  sifted  out  of  it  with  the  coaree  seive. 
No  1062 — Soil.     Labeled  "■Surface  Soil  from  an  adjoining  field  tvhich 
has  been  in  cultivation  six  years;  now  in  corn"  ^c,  ^c. 
Dried  soil  of  a  light  yellowish-umber  color ;  a  slight  shade  darker 
than  the  preceding.     It  eontainedj  also,  fragments  of  ferruginous  sand- 
stone and  gravel  iron  ore. 
No.  1063 — Soil.     Labeled  "  Sub-soil  of  the  preceding,  ^c,  ^c." 

Dried  soil  of  a  light  yellowish-umber  color ;  much  like  the  preceding. 
Contains  fragments  of  ferruginous  sandstone  and  gravel  iron  ore. 

One  thousand  grains  of  eSeh  of  th^e  soils,  digested  for  a  month  in 
water  containing  carbonic  acid,  severally,  yielded  the  following  quantities 
of  soluble  matters,  viz : 
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No.  lOGl. 
Virgin  soil. 

No.  1062. 
Old  field. 

No.  1(IG3, 
Sub-soil. 

1.067 
1.163 
.510 
.141 
.030 
.066 
.068 
.381 
.337 

lioao 

1.140 
.161 

.oaa 

.135 
.037 
.397 
.045 

Alumina,  and  oxides  of  iron  and  nmnganese  and  phosphates 

.480 

3.833 

4.750 

The  composition  of  these  soils,  dried  at  400°  F.,  is  as  follows 

No.  ICCV. 
Virgi     oil. 

No  .  1062. 
Old  field. 

No.  1063. 
Sub -soil. 

.4737 
9.210 
.OSO 
.306 

6.425 
6.330 
3.360 
.110 
.529 
.970 
.194 
.045 
.306 
.070 
83.870 

Alumina - \ 

6.670 

Phospboric  acid 

.176 
.050 
.373 
.085 
84.630 
.363 

.160 

100.000 

100.499 

1.859 

2.500 

The  considerable  proportion  of  potash  in  these  soils  was  doubtless 
derived  from  the  shales  of  the  coal  measure.     The  amount  of  lime  in 
them  being  much  below  the  average,  they  would  doubtless  be  improved 
by  the  application  of  slacked  lime  as  manure. 
No.  1064 — Coal.     LdieUd  '' Cod  from  the  land  of  Mr.  Isaacs,  on 

Birdt  lick  Fork  of  Indian  creek,  Jackson  county,  Ky.     Geological 

position:  fift^  feet  above  the  sub-carboniferous  limestone^     {Ohtaiiv- 

ed  by  Joseph  Lesley,  jr^ 

A  fine,  deep,  pit<ih-black  coal.  Some  fibrous  coal  between  the  layers. 
Exterior  surface  coated  with  ochreous.  Over  the  spirit  lamp  it  softens, 
agglutinates,  and  swells  into  a  spongy  coke,  giving  much  smoky  flama 
Specific  gravity,  1.290. 
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Light-grey  ashes 

9.9(1 

Total  Tokdle  matters . 
Moderately  light  coke .  - 


The  percentage  of  svlphir  ia  0.962. 


),  nnd  oiidea  of  iron  Rod  manganese  a,nd  ti 


)f  phosphates 4.680 


Sulphnrii 
Potash.. 
Soda  — 


JEFFERSON  COUNTY. 

No.  1065-— Limestone.     Loheled  "  Variegatei 

hose  of  the  Upper  Sikmcm,  of  Jefferson  county,  three  miles  from 

Middletown,  on  the  8hdbyville  roadr 

A  fine-gi-anular  limestone,  of  a  brownish-yellow,  or  dkty-omiige  color, 
mottled  and  striped  with  greenish-grey.  Powder  light-yellowish.  Dried 
at  212°  F.,  it  lost  0.35  per  cent,  of  moisture. 


Carbonate  of  lime 

CarbonMe  of  magnesia.. 
Alumina,  and  oxides  of  ii 


This  magnesian  limestone  would  no  doubt  prove  a  durable  building 
stone;  if  the  protoxide  of  iron  in  it,  which  gives  to  it  the  greenish  color, 
do^  not  by  oxidation  cause  any  exfoliation.  It  deserves  ti'ial  as  a 
hydraulic  lunestone;  and  would  no  doubt  be  valuable  for  agricultural 
purposes;  as  a -manure  to  exhausted  land;  in  its  burnt  and  sJaekedj  or 
powdered  condition. 
No.  1066 — Limestone.     Laheled  "JJydraulie?  Limestone,  Chenotvich 

creek)  J^erson  county.     {Upper  Silurian") 

A  fine-granular,  dull,  greenish-grey  rock.     Adheres  slightly  to  the 
tongue.    Dried  at  212°  F.^  it  lost  0.40  per  cent,  of  moistnre. 
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COMPOSITION,  DRIED  «T  912°   F. 

Carbonate  of  lime  _ 43.819=94.118  li 

Carbonate  of  magnesia 91 .81 3=11]. 35)5  m 

Alumina,  and  oiidea  of  iron  and  manganese 6  .560 

Phosphoricacid .914 

Salpiinrio  acid - 1.384 

Potash  _ - —  .333 

Soda _ .372 

Siles  and  insoluble  silioates 33.980 

Water  anii  loss - H,558 

100.000 

This  is  probably  a  good  hydraulic  limestone. 

No.  1067 — Limestone.    L^ded '^ Hydraulic  Oema 
Un  in  1832;  since  then  eseposed  to  the  atmosphen 
out  sand,  under  water.     Old  Mill:  Oanal  at  Louisville.     Hoto  much 
water  ?     Does  it  contain  hydrated  silicate  of  lime  V 
Of  a  light-grey  color;  quite  firm  and  hard  ;  adhere  slightly  to  the 

tongue;  uneven;  somewhat  hackly  fracture. 

Dried  at  212",  it  lost  4.80  per  cent,  of  moisture  in  its  air-dried 


ED   AT  Sia°    F. 

Lime - 98.960=50.260  carbonateof  lime. 

Magnesia _ 10.095 

Carbonic  acid 92.140 

PhOBphocic  acid -156 

Sulphuric  acid not  estimated. 

Alumina,  and  oxides  of  iron  and  manganese 10.460 

Potash - —  .214 

Soda   - - .672 

Soluble  silica-.,- 6.340 

Insoluble  ailioa - —  -  11.380 

Combined  water - 10.340 

100.057 

The  solntiun  of  thia  cement  in  hj'droi'hloric  acid  gelatinized  on  evapo- 
ration. The  quantity  of  soluble  silica,  indicated  above,  shows  how  much 
had  chemically  combined  ivith  the  lime  (or  magnesia,  or  both)  in  the 
form  of  silicate.  It  is  believed  that  the  property  of  hardening  under 
■water  is  due  to  the  foiniation  of  silif-afes  of  lime,  or  magnesia,  in  the  act 
of  burning  the  Hnie ;  and  it  is  probable  that  the  considerable  proportions 
of  pofai/i  and  soda  usnally  found  in  hydraulic  limestones,  aid  in  the 
production  of  the'^e  compounds.  Moreover,  almost  all  the  best  water 
cements  contain  con'^derabie  quantities  of  magnesia,  and  it  would  seem 
that  this  earth  sometimes  communicates  hydraidic  properties  to  lime- 
btones  which  contain  only  a  small  proportion  of  silielous  matter. 
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No.  1068 — Limestone.     Zabded  "Banded  Building  Stone;  seoenty-five 
feet  ahove  the  Dean  Marble;  used  in  the  consfruetion  of  the  Coiirt- 
ffome  at  Louisville,  Ky,     From  Madison,  Indiana,  quarries.     Hy- 
draulic hme&toiie?" 
A  dali,  fine  granular  rock,  mth  horizontal  bands  of  reddish  and 

greenish  giey-buff  colors.     Adheres  slightly  to  the  tongue.     Specific 

gravity  2.7562. 

Dried  at  212°,  it  lost  0.46  per  cent,  of  moisture. 

ED   AT    212°    F. 


Carbonate  of  lirae., - 45.880==a5.746per  cent,  of  lima. 

Carbonate  of  magnesia 22.911=10.914  per  cent,  of  dagneeia 

Alumina,  and  osidea  of  iron  and  caanganeso 5.760 

Fhoapborio  add Sao 

Sulphuric  ftcid 269 

Potash, -347 

Soda - 373 

Siliea,  aolubleinboilingsoiationof  carbonate  of  soda  3.000 

Silica,  iitsotuble  in  boilinc  solution  of  carbonate  of 

soda - 18.530 

Water  and  loss ; 2-721 

iQo.oeo 

This,  ha\ntl        nptnt      gd      teln  hlnllm 
stone,  was  t      dhjb         gnft       lytnlet      dlt 

pulverizing       d  n      ng      th      nd     nl       t         ul  t  tv      f    nd  t 

harden  verj  w  U       1       ate       b  n      f  th       1   n  1  11      Ida 

hydrochlor    alfmd        Itnhl       Iti        1  itl        j 
ration,  prov   g  th  p   sen      f     111    ih    t6 

The  comj?     t        ith«/      t^prtnasf  and  I  e      1  11  w 


Silica,  soluble 
Silica,  insolubl 
Alkuiics  and  a   d 


There  is  no  doubt  thit  this  tvoiild  make  good  hydraulic  cement,  if 
propeily  calcined  lad  prepiied  But  expciienoe  has  proved  that  these 
porous,  absorbent,  hydraulic  hmestones  aie  unfit  for  architeetui'al  pur- 
poses, m  con^iequenLe  of  then  lapid  disintegration,  by  scaling  from  the 
suilaLe,  undei  the  influence  ot  moisture  and  fiost. 
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No.  1069 — Marl.     Laheled  Marll  from  Chmowick  creek,  Jefferson 

county,  Ky^ 

A  greenish-grey,  clay-like  substance ;  with  some  Uiin  brownish  infil- 
tratioDS. 

Dried  at  212°  F.,  it  lost  0.90  per  cent,  of  moisture. 

ED   AT   315°    F. 


Carbonate  of  lime 

Cftrimnate  of  nngnesia 

AluTniua,  and.  oiddes  of  iron  and  mangaueEe... 

Phosphoric  add 

Sulphoricaoid 

Potash 

Silex  and  insoluble  silicates 

Combined  water,  expelled  bj  ignition 


This  woald  prove  a  valuable  application  to  exhausted  land. 

No.  1070 — Soil.  Ldieled  "Virgin  Soil;  eight  inches  of  the  surface, 
taken  immediately  under  the  sod  of  native  Uue-grass,  in  Woodland 
pasture.  Prindpcd  growth  walnut,  with  black  locust,  wild  cherry,  elm^ 
ash,  hackberry,  bo^-eUer,  buckeye,  pignut  and  shellhark  hickory, 
mffee^ut,  red  and  over-eup  oak,  large  sugar  maple,  and  root-covered 
leech.  Farm  of  Theodore  Brown,  six  miles  east  of  Louisville,  on 
the  Lexington  turnpike,  waters  of  Middle  Fork  of  Beargrass  creek, 
Jeferson  county,  Ky."  Upper  Silurian  fo}-mation.  (Some  of  the 
best  "Beargrass"  land.) 
Dried  soil  of  a  dark,  dirty-buff  color. 

No.  1071 — Soil.     Labeled  "Sub-soil,  (ten  inches,)  from  immediately 
under  the  preceding,  ^c,  ^c." 
Dried  soil  much  lighter  and  more  yellowish  than  the  preceding. 

No.  1672 — Soil.  Labeled  "Ten  inches  of  the  top  soil  from  an  old  field 
ahout  thirty  years  in  cultivation.  For  eleven  successive  years  in  hemp  ; 
(the  last  crop  averaging  900  pounds  to  the  acre,)  and  the  remainder  of 
the  time  in  hemp  in  rotation  wi-Oi  corn,  wheat,  and  clover.  Farm  of 
Theodore  Brown,  Jeferson  county,  Ky.,  ^c,  ^c." 
Dried  soil  of  a  color  like  that  of  the  virgin  soUj  a  slight  shade  darker 

than  that. 

No.  1073 — Soil.     Labeled  "Ten  inches  of  the  sub-soil  of  tlie  preceding, 

Color  like  that  of  the  sub-soil  of  the  vir^n  soil. 
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No.  1074 — Soil,  LaleUd  "Eight  inches  of  the  top-soil  of  a  field  ivhich 
has  been  mliivated  about  seventy  years  ;  for  the  first  thirty  years  in 
com,  and  the  remaining  forty  years  in  this  crop  alternating  with 
wheat,  clover,  and  hemp.  Farm  of  Theodore  Brown,  Jefferson 
county,  ^c,  ^c." 
Color  of  the  dried  soil  slightly  lighter  than  that  of  the  virgin  soil. 

No.  1075 — Soil.     Laleled  "  Ten  inches  of  the  suh-soil  of  the  old  field 
next  preceding,  ^c,  i|*c." 
The  soluble  materials  extracted  from  one  thousand  grains  of  each  of 

these  soilSj  severally,  by  digestion  for  about  a  month  in  water  charged 

with  carbonic  acid,  may  be  summed  «p  as  follows : 


No.  1070. 
Virgi    soil 

No.  1071. 
Sub-aoil. 

No.  1072. 

Soil  30 
Tr.  old  field 

No.  1073. 
Siib-Boil. 

No.  1074.     No.  1075. 

Soil  70     !   Sub-soil, 
jr.oldfield.j 

Organic    nnd    Tolatile 

0.600 

.il4 
l.StRI 
.144 

.(jaB 

.103 
.04U 

!043 

0.300 

.047 
.747 
.111 
.023 
.066 
trace. 
.1B7 

0.370 

.('47 
.7H0 
.111 
.033 

:n4 

Alumina,  nnd  oxides  of 
iron  ftud  manganese 

CarbomiWoJlime 

ORl 
730 
105 
OBI 
077 
023 
147 

131 

tia7 

14 1 

106 
059 

aoo 

.031 
.577 

Sulphuric  ncid _ 

.054 

Soluble  eitract,  dried  at 

2.783 

1.480 

1.600 

The  composition  of  these  six  soils,  dried  at  400°  F.,  is  as  follows,  viz : 


No,  1070. 
Virgin  soil 

No.  1071. 
Sub-soil. 

No.  1072. 
Soil  of  30 
yr.  old  field. 

No.  1073. 
Sub-ioil. 

Ro.  1074. 
Soil  of  70 
yr.  old  field 

No.  1075. 
Sub.aoii. 

Organic  &  rol.mattera 

5.173 
Q.9U0 
3. OPS 
.370 
.719 

.395 
.903 
.076 
.308 
.154 
86.370 
.347 

3.417 
3.665 
3.410 
.270 

.570 
.127 
.043 
.312 
.077 
87.995 

5.457 
2.365 
2.510 
.370 
.467 

.-320 
.160 
.059 
.167 
.072 
87.170 
.883 

3.406 
3.365 
3.410 
.299 
..570 

.330 
.137 
,025 
.257 
.127 
87.795 
.403 

4.389 
9.890 
9.985 
.970 

.484 

.245 
.958 
.067 
.953 
.026 
87.345 
.788 

3.105 

Oside  of  iron 

Carbonate  of  lime 

3.390 
.945 

Brown  oside  of  manga- 

Phoaphoric  acid 

Sulphuric  acid 

.220 
.176 
.041 

Sand  k  inaol.  ailicatea. 

87.870 
.073 

Total- 

100.000 

100.106 

100. 000 

100.000 

100.000 

100 .000 

Moisture,  lost  at  400°  F 

1.650 

1.975 

1.650 

1.685 

1.775 
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The  soil  of  the  old  Md,  seventy  years  in  cultivation,  appears  to  be 
fully  as  rich  as  the  virgin  soil  analyzed ;  whether  it  was  originally  richer 
than  thatj  either  on  tho  surface  or  in  its  sub-soil,  or  whether  its  fertility 
has  been  miuntained  by  a  judicious  system  of  culture,  is  not  known  to 
the  writer.  That  of  the  old  field,  thirty  years  in  cultivation,  shows  the 
usual  evidence  of  deterioratioQ,  in  the  decreased  quantities  of  potash, 
phosphoric  acid,  sulphuric  acid,  &c.;  but  its  fertility  is  indicated  by  the 
large  amount  of  soluble  extrad  which  it  gives  up  to  the  water  charged 
with  carbonic  acid ;  although  this  extract  does  not  contain  as  large  a 
proportion  oi potash  as  that  from  the  virgin  soil.  These  Beargrass  lands 
are  eminently  fertile,  and  are  based  on  a  limestone  sub-stratum,  which 
by  its  gradual  decomposition  will  tend  continually  to  renew  its  fertility; 
imparting  to  it  not  only  carbonates  of  hme  and  magnesia,  but  also 
potash,  phosphoric  and  sulphuric  acids,  and  other  essential  elements  of 
ftposition.  But  they  do  not  contain  quite  as  much  of  these 
,1  elements  as  the  best  "  bluegrass"  land  of  the  Lower  Silurian  blue 
limestone  region;  nor  is  the  limestone  on  which  they  rest  quite  as 
quickly  decomposable  as  that  blue  limestona 

No.  1076 — Maei*     Labeled  "Loose  dirt  taken  from  between  some  of  the 
upper  layers  of  foek  in  a  well  on  the  land  of  the  Rev.  George  Bickett, 
adjoimnff  that  of  Theodore  Brown.     This  abounds  in  all  the  neigh- 
boring quarries,  around  and  above  loose  stones  and  thin  sheets.     Is  it 
of  a  marly  nature?     J^erson  county,  Ky.,  4"c.,  ^c" 
Color  of  the  dried  earth,  like  that  of  the  sub-soil  of  Theodore  Brown's 
land,  (next  preceding,)  a  little  darker,  with  whitish  particles  of  decom- 
posed chert  mixed  with  it     Some  fragments  of  soft,  decomposing  chert 
were  sifted  out  of  it. 

One  thousand  grains  of  the  air-dried  soil,  digested  for  a  month  in 
water  charged  with  carbonic  acid,  gave  up  more  than  seven  and  a  half 
grains  of  yellowisli-grey  extract,  dried  at  400°  I".,  which  had  the  following 
composition: 

Orgonio  and  Tolatile  matters 0.660 

Alumina,  and  oxidoa  of  iron  and  manganese  and  phoepliatea .134 

Carbonate  of  lime 5.747 

Magnesia ■ .188 

Sulphnrioacid .U49 

Potash .411 

Soda ,061 

SUicfl _ .314 

Loss _ ,40a 

Extract,  dried  at  212= , 7.766  gnuiM. 
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The  composition  of  this  soil,  dried  at  400°  F.,  is  as  follows  : 

Organic  and  volatile  matters 

Alumina,  anil  oiLdea  of  iroa  and  manganese 

Carbonate  of  lima 

Phoaphorie  add 

Sulphuric  acid 

Potash 

Soda _._ __^ 

Sand  and  insoluble  silicatea 


This  marly  clay  is  rich  enough  in  carbonate  of  lime  and  potash  to 
make  it  a  valuhie  mineral  manure  for  land  exhausted  of  these  materials. 
No.  1077 — Limestone.  Laheled"Top  layer,  usually  found  at  the  depth 
of  from  Jive  to  eight  fed  Mow  the  surface  of  the  ground.  {These 
upper  layers  are  not  more  than  a  few  inches  thick.)  Farm  of  Theo- 
dore Brown,  ^c.,  ^c,  Jefferson  county,  Ky."     Upper  Silurian  or 


A  grey  limestone,  with  the  exterior  of  the  layers,  to  the  deptJi  of  half 
an  inch  or  more,  of  a  dirty-grey  buff  color ;  sparkling  with  small  crystal- 
line fiicets,  -and  eont-aiuing  a  great  number  of  small  entcochites  and 
encrinital  stems,  with  a  few  bi-valve  shells. 
No.  1078 — ^Limestone,     Zabeled  "iSame  level  as  the  preceding,  a  more 

certain  representative  of  the  upper  layers.     Farm  of   Theodore 

Brown,  ^c.,  ^c." 

Ensembles  the  preceding ;  a  little  finer  in  grain.     Encrinital  stems 
larger. 
No.1079 — LrMESTONB,     Labeled" Lay ernext  to  thetop;  theupperones 

he^ng  only  a  few  inches  thick,  and  the  lower  two  feet  or  more.     Theo- 
dore BrowtCs  farm,  ^c,  ^c." 

A  light-grey,  fine-grained  limestone,  containing  much  coral,  (Fenestrel- 
la,)  and  some  bi-valve  shells,  (Atrypa?) 

No.  1080 — Limestone,  Labeled  "Blue,  or  dark-grey  Limestone,  found 
one  or  two  feet  diove  the  level  of  Beargrass  creek  ;  sometiraes  in  thin 
layers,  but  generally  in  thick  ones.     Theodore  Brown's  farm,  ^e., 

A  bluish-grey  limestone ;  dirty-buff  on  the  weathered  surfiices ;  spark- 
ling with  facets  of  calc.  spar;  containing  small  encrinital  stems  and 
some  bi-valve  shells. 
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No.  1081 — Limestone.    LaleUd  "Limestone,  full  of  fossils,  resting  on 
the  layer  wldch  forms  ike  hed  of  Middle  Fork  of  Beargrass  creek. 
Theodore  Brown's  farm,  six  miles  east  of  LouisviUe,  Jefferson  coun- 
ty, ^c,  ^e" 
Appeal's  to  be  made  up  of  fossil  shells,  corals,  &e.,  mineralized  with 

carbonate  of  lime.     General  color  light-grey,  with  some  oxide  of  iron 

giving  it  a  mottlmg  of  yellowish ;  presenting  irregular  pores. 

These  limestones  and  the  preceding  soils,  were  coUeeted  and  sent  for 

analysis  by  Mr.  Theodore  Brown. 

The  composition  of  these  five  hniestones,  dried  at  212°  F.,  may  be 

tabulated  as  foUows : 


No.  1077. 
Top  layef- 

No,  1578. 
Top  layer. 

No.  1079. 
Next  to 

top  tayor. 

No.  1080. 

No.  1081. 
foBsiliferous. 

Carbonate  of  lime 

Carbonate  of  magnesia 

Alumina  anil  oxides  of 

iron  ftud  manganese  _ 

Phosphbcio  acid 

Sulphuric  aeid 

80.060 
6.7H3 

1.480 
-510 
.475 
.154 
■183 

3.680 

32.560 
4.6i5 

.480 
trace. 
.lt;6 
.166 
.074 

2.580 

82.960 
U.U14 

!lfa 
.27^ 
.013 

.ai2 

.830 
.587 

se.nei 

7.43;. 

-Si; 
.6JJ 
.647 
.2E.2 
not  estimate iJ 

1.680 
1.001 

86.260 
2.5S7 

.580 

.133 

SilHi  and  insoluble  sili- 

.730 

101.1115 

ieO.641 

100.(100 

100.000 

MoiBture  lost  at  213"  F. 

O.IOO 

D.060 

0.060 

O.IOO 

0.100 

The  limestone  of  the  blue  or  dark-giej  li;ei  Viouid  piove  the  best  for 
application  to  land;  because  it  cont^ab  the  most  pho'-phonc  acid,  potash, 
&c.,  &c. 

LAUREL  COUNTY 

No.  1082 — Carbonate  of  Iron.  ^'■From  the  land  of  John  Robeson, 
seueii  miles  from  London;  a  mile  and  a  quattet  west  of  the  Crah 
Orcfiard  road,  on  Gillis''  branch,  a  guaitei  of  a  mile  from  the  mouth. 
Layer  eighteen  inches  thick,  in  the  face  of  a  bluff  of  fifty  or  sixty  feet 
of  coarse  grey  sandstone.  Some  distmee  undei  the  coal  beds  of 
London,  and  just  above  the  upper  part  of  the  millstone  grit." 
A  dense,  dull,  brownish-grey,  fine-granulii  ore  with  i  white  incrusta- 
tion in  the  fissures ;  and  containing  a  few  small  specl-.s  of  yellow  iron 
pyrit^.  Weathered  surfaces  brownish.  Powder  buff-giey. 
Driad  at  212"  F.,  it  lost  0.600  per  cent,  of  moisture 
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COMPOSITION,   DHIED    AT    212°  F. 

Carironatoof  Itoh 73.960=35.384  per  cent,  of  iron. 

Alumina 1.9« 

Cirb.>naleof  lime - 3.180 

Carbonate  of  magnesia  and  loas 4.759 

Carbonate  of  maaganese 1 .3(i4 


PhOBphorie  at 

Sulphuric  acid _ .454 

ir!^;:::::::::::::;;::;::;:;::::;:::;:::;;| —•«—'■ 

Silex  and  insoluble  silicates 13.530 

lOU.COO 

Rich  enoLigh  ia  iron  to  be  profitably  smelted,  but  containing  rather 
more  than  the  usual  proportion  of  phosphoric  acid. 

LEWIS   COUNTY. 

Ko.  1083 — Saline  Efflorescence.     Labeled  ^^  Copperas  from  Devonian 
Black  Slate,  near  David  Mifford's,  eight  miles  from  Clarksburg, 
Lewis  county,  Ky." 
Tellowish-wHte,  porous,  light  lumps  of  saline  efflorescence  mixed  with 

small  fragmeats  of  slate. 


Sulpliate  of  alumina 25.585 

Sulphiite  of  iron 15.653 

Sulphate  of  magnesia..-- 1.001) 

Alkiiline  sulphates  — 8.000 

Slate  and  insoluble  portion _ - -..  1 .0(10 

Wat«c  and  loss — -IS.Tes 

100.000 

This,  if  abundant,  might  be  employed  in  the  manufacture  of  alum ; 
with  Venitian  red  as  an  incidental  product. 
No.  1084 — Ferruginous  Limestone.     Labeled  '^Ferruginous  Odcareous 

concretion  in  black  shale,  mouth  of  Salt  Lick  Creek,  Lems  county, 

Ky.     Base  of  the  sub-carboniferous  formation." 

A  dull,  umber-colored  mineral ;  imperfectly  laminated. .  Not  adhering 
to  the  tongue.    Powder  umber-gi-ey.    Specific  gravity  2.687. 

Dried  at  212°,  it  lost  0.80  per  cent,  of  moisture. 

COMPOBITIOH,    DUED    *T  SIS"    P. 

Caflmnate  of  lime 43.^0 

Carbonate  of  raagneaa 15.335 

Carbonate  of  manganese .571 

Carbonate  of  iron _ - 10.032 

Oiideof  iron - — 446 

Alumina -_ 1.380 

Phosphoric  acid . .IFg 

Sulphuric  acid -lUg 

PoUisU .56|) 

Soda -.  .32g 

Sllen  and  insoluble  aiiicatee - 23.389 

Orgonla  mattOTS  aad  loaB 4-G8 
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These  concretions  would,  very  probably,  make  very  good  hydraulic 
cement,  if  properly  prepared. 
No.  1085 — ^Yellow  Magnesian  Limestone.    ProhaUy  belonging  to  the 

age  of  the  Upper  Silurian.     Salt  Lick  creelCffour  miles  above  Clarks- 

huig  Lems  county  Ky 

A  brownish  buff  porous  hmestone  Extenox  suifice  so  soft  is  to  be 
scratched  by  the  mil  inl  full  of  fis  il  cast  of  eutio  hitet,  and  bi  \  ihe 
feheUa  luteuor  nit  adheimg  to  the  tongue  anl  „hmmenng  i\ii:h 
numeroii  fii  et  oi  jellow  brown  cilcaieous  pai  Po^v  lei  at  a  giej- 
bufi  color 

Dried  at    12    F    it  lost  0  40  pei  cent  ot  mn  ime 


Al  uu           d    udes   f  ro   anim    g     es  10 

Ph    ph            d  7 

S  Iphur      Md  113 

P    Mh  17 

S  d  136 

Sidlbliltes  250 

W  t         d  1  1  428 

No  108G — Sand  TONE      Laheled    Soft  lellow  Bock   as  oaated  with 

the  Yellow  Mag^iesian  Limestone,  at  the  Forks  of  Salt  Lick  creek, 
near  Adam  Bartram's  farm,  Lewis  county,  Ky." 

A  soft  sandstone  of  a  handsome  dark-buff  color.  Adheres  to  the 

tongue.     Scratched  by  the  nail.     After  ignition,  it  is  of  a  brick-red 

color.     Powder  of  a  handsome  buff-color.     Dried  at  212°  P.,  it  lost 

2,10  per  cent,  of  moisture. 

ED   AT   9ia°    F. 


Saodand  insoluble  silicates ___ _ „ 90.9a0 

Alumina,  and  oxides  of  iron  and  manganese 5.800 

Lime trace. 

Magnesia .733 

Phosphoric  acid .113 

Snlphario  add .200 

Potaah trace. 

Soda _ Uace. 

Water,  eiDelled  at  a  red  heat 9.100 

Loss :.. _ - _ - .130 

lOQ.OOO 

No. .  1087 — Soil.     Labeled  "Soil  derived  from  the  Yellow  Magnesian 
Limestone,  under  the  Black  Slate  of  Lewis  county.     From  the  farm 
of  Adam  Bartram,  near  the  forks  of  Salt  Lick.     Growth  white 
poplar,  Mack  walnut;  red  oak  the  principal  growth." 
Dried  soil  of  a  light  grey-brown  color.     Some  fragments  of  yellowish 
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and  brown,  soft  ferruginous  sandstone  sifted  out  of  it  with  the  coarse 
seive. 

No.  1088 — Soil.     ZaMed  "Virgin  Soil,  from  the  Hendrick  farm,  on 

Poplar  Ridge;  over  Magnesian  Limestone.     Waters  of  Oabin  creek. 

Lev  s    ou  tj    Kj      U^pe    Slu   m'     Primitive  growth,  poplar, 

hlacJ  a  J   b    keg         I     gar  tree 

D  el  so  1  of  a  g  ey  sh  hf,ht    ho  ohte  color.     A  few  fragments  of 
soft  fe     ginoug  &  ndbtone  a   1  sn  ill  fe  r  iginous  concretions,  were  sifted 
out  ot    t 
No.  1089 — So  L     Lah  led   &   n   S  I  from  an  old  field  fifty  to  sixty 

years  t     ctt    it  o      oo         al  eat  Hendrick  farm.  Poplar  Ridge, 

Lews  01  ty  Kj 

Dne  1  so  1  of  a  1  gl  t  yellow  sh  mber  color.  Some  fragnaenta  of 
ferruginous  sandstone  and  iron  gravel  were  sifted  out  of  it. 

No.  1090 — Soil.     Labeled  "iSub-soilfrom  the  same  old  field,  Hendrick 

farm.  Poplar  Ridge,  Lewis  county,  Ky" 

Dried  soil  of  a  greyieh-buff  color.  Contains  rather  more  iron  gravel, 
&e.,  than  the  preceding. 

The  soluble  materials,  extracted  &om  one  thousand  grains  of  each  of 
these  soils,  by  digestion  for  a  month  in  water  charged  with  carbonic  acid, 
are  as  follows: 


No.  1087. 


No.  1088. 
Virgin  ei 


OrgKnio  and  volatile  matters 

Aiumina,  and  oxidea  of  iron  and  manganese 

and  phoaphatea 

Carlionate  of  lime 

Magnesia 

Sulphuric  acid 

Potash— 

Soda , 

Silica 

SoluMe  extract,  dried  at  212°  F.,  {grains)  .. 
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The  composition  of  these  four  soils,  dried  at  400°  F.,  is  as  follows : 


No.  1087. 

Tel.  m=g. 
lim't  soil. 

No.  I08S. 

Virgin  soil 
Hendricli's, 

No.  10  9. 
Old  field 

No.  1090. 
Sub-aoil. 

4.809 
2.695 
4.485 
.221 
.542 
.230 

.iia 

.045 
.3a8 
.050 
86.495 
.088 

5.915 
l.Me5 
3.340 
.245 

.4aG 

.045 
.144 
.050 
.159 
.005 
88.295 
.511 

4.613 
1.990 
3.510 
.195 
.496 
.120 
.118 
.042 
.130 
.06S 
87.470 
1.333 

Magnesia 

.475 

.Oil 

Potash ^ _ ^ 

.195 
.127 

Sand  and  inaoiuble  silicat«a - 

LOKI  .                      .                      

87.120 

lOtl.OIJU 

f 00. 000 

lOU.OOO 

Moiatore,  lost  at  400°  F -,. 

2.UB5 

2.125 

1.850 

1.825 

LINCOLN  COUNTY. 

No.  1091 — Mineral  Wai'er.  Labeled  "Stdphur  Water,  sent  hy  Mr. 
A.  M.  Bacon;  from  the  place  of  Mr.  Stanton  Pollard,  on  his  premises, 
directly  in  front  of  his  house  j  wUhin  three  rods  of  the  turnpike  lead- 
ing  from  Crdl>  Orchard  to  Lancaster:  about  a  mile  and  a^i  eighth 
from  Crah  Orchard.  Found  hy  boring  seven  feet  in  the  rock,  which 
is  grey  limestone.  Surface  of  the  rock  six  feet  below  the  general  sur- 
face. Well  thirteen  feet  deep.  The  mater  is  brought  tip  by  a  pump. 
Lincoln  county,  KyT 
The  sulphuretted  hydrogen  gas  contained  in  this  water  having  been 

mainly  decomposed  hy  carriage,  was  not  estimated  ;  nor  was  the  carbonic 

acid  gas,  which  it  contains  in  notable  proportion. 

BiLIKE   CONTENTS   OE    1000   OE*INS   OF   THIS    WiTEH. 

cSr^^SgSs;:::::::;;::::::;:::::::    "ilS  |  "i »  -■■•»■■  -i  »">»««  «»■>■ 

Chloride  of  aodium .ti92 

Chloride  of  potassium _.  .023 

Chloride  of  magnesium .123 

Carbonate  of  soda _  .018 

Sulphate  of  lime a  trace. 

Sulphate  of  potash .065 

Silica „.,  .010 

I.aao  grains. 

This  appears  to  be  a  pleasant  weak  salt-sulphur  water. 
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LIVINGSTON  COUNTY. 


No.  1092 — LiMONiTR.     Labeled  '■'■Brown  Ore,  Osmro  Furnace,  {for- 
merly Hopewell  Furnace,)  Limngston  county,  Ky" 
A  dense,  dark-brown  iimonit^  in  irregular  layers,  incrnsted  with  yel- 
low and  reddish  colors.     Powder  of  a  yellow-brown  color. 

No.  1093 — LiMONiTE.     Labeled  '■'Pot  Ore,  Oseoro  Furnace,  ^"c.,  ^^'c." 
A  flattened  geode  of  dense,  brown  limonite,  incrusted  with  yellowish 
ochreous  ore.     Powder  of  a  yellow-brown  color. 


^fo.  loss. 

No.  1093. 
Pot  ore. 

78,310 

.650 
.6H4 

.e.w 

.itiS 
.154 
.942 
6.430 
n.800 

100.096 

P           ta         f  ■ 

54.840 

0.900 

These  ores  r^enible  each  other  a  good  deal  in  composition,  but  the 
"pot  ore"  is  rather  the  purer.     Both  are  very  good. 

No.  1094 — LiMBSTONE.     Laleled  "'Blue  Limestone  used  as  a  fiuio  at 

Oseoro  Furnace,  Li%ing$ton  county,  Ky.'''' 

A  diirk-grey,  fine-gianuUi  hmestone;  sparkling  with  small  facets  of 
calc.  spar.    Giving  a  bitraninou&  odor  wben  bamnieied. 
26 
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COMPOSITIOH,  DRIED  4T  213=    F. 

Carbonate  of  lime 91.680=51.447  lime. 

Cirbonatc  of  mdgnesia 3.168 

Alumina,  and  oxides  of  iron  and  manganese -281 

Pliosphorio  acid a  trace. 

Sulphuric  acid 372 

Potash .234 

Soda - - -  .024 

Siies  and  insoluble  allcatea 4.280 

100.032 

Dried  at  212",  it  lost  0.20  per  cent,  of  moisture. 

With  the  exception  of  its  0.372  per  cent,  of  sulphuric  acid,  this  is 
quite  a  pure  limestone.  This,  however,  does  not  appear  to  injure  the 
iron  made  with  it. 

No.  1095 — Sandstone.     Labeled  '' ffearlh-stone  from  lUinms.     Used 

at  Ozeoro  Furnace,  Livingston  county,  K;//" 

A  reddish-grey  sandstone,  composed  of  clear  grains  of  quartz,  more 
oi  Ic'^':!  rounded  mi^ud  with  oxide  of  iion  and  '■mall  soilen  of  mit  i 


This  is  quite  a  refractory  sandstone. 
No.  109C — Pig  Iron.     Labeled  "  Grey  Iron,  from  Oseoro  Furnace, 

A  moderately  coarse-grained  grey  iron,  with  brilliant  specular  scaly 
gi-ains.  Small  fragments  extend  a  httle  under  the  hammer,  but  soon 
break  to  pieces.    Yields  easily  to  the  file. 

No.  1097 — Pig  Iron.    Laiekd  "  Lively  Grey  Iron,  Oseoro  Ftimace, 

A  little  finer-grained,  and  a  httle  lighter  colored  specular  grey  iron 
than  the  preceding.  Yields  easily  to  the  fil^  and  flattens  a  httle  under 
the  hammer. 
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No.  1098 — Pig  Iron.     Laleled  "  Close  {Hm'd)  Iron,  Oseoro  Furnace, 

A  very  fine-graiaed  light-grey  iron ;  yields  with  some  difficulty  to  the 
s  a  little  under  the  hammer. 


Combiaed  catbon.. 
Miinganeaa 


SUg.- 


AlUB 

Caluium 

Mttgnedum.. 
FotaBsiuu... 

Sodium 

Phosphorus  ,. 
Sulphur 


T0I3I 

Total  oarbou 

Specific  gravity.. 


No  109fi, 


No.  1097. 
Lively  grey 


92.548 
2.534 
1.38(1 


93.459 
1.984 
S.360 


)Q.247  I   10(1.  laa 
3.9H4 


Ho.  1099 — Iron  Furnace  Slag.     Laleled  "Oinder  from  the  Grey  Iron, 

Oseoro  Furnace,  Livingston  county,  KyT 

Perfectly  vitrified;  of  a  handsome  smolay-purple  color,  streaked  with 
lighter  shades  of  greyish-bho.     Transparent  in  the  thin  edges.     Before 
the  blow-pipe,  it  melts  readily  into  a  whitish,  blebby  globule. 
No.  1100 — ^Ieom  Furnace  Slag.    Labeled ''Oinder  from  the  Lively 

Grey  Iron,  Ozeoro  Furnace,  ^c." 

Dark  bottle-green ;  perfectly  Titrified,  with  some  streaks  of  light  grey- 
blue.  Transparent  on  the  thin  edges.  Before  the  blow-pipe  fuses  into 
a  bottle-green  globule  without  frothing.     Not  quite  as  fusible  as  the  pre- 


No.  1101 — Iron  Furnace  Slag.     Labeled  "Cinder  from  the   Close 

{Hard)  Iron,  Oseoro  Furnace,  ^c." 

Olive-grey  with  streaks  of  bluish ;  filled  with  small  air-bubbles,  and 
involving  graphite  and  lumps  of  whitish  material,  probably  chert 
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Translucent  on  the  thin  edges.     Before  the  blow-pipe^  it  i 
than  the  precading ;  melting  into  a  blebhy  globule. 


1099. 

No.  1100 

No.  1101. 

Cincle 

from  the 

:;nder  from  lively 

Cinder  from  the 

gf 

J  iron. 

grej  iron. 

close  iron. 

&.1 

6i>.580 

63.3BO 

63.380 

■;.380 

s.yeo 

9.560 

Lmu 

25.46& 

90.751 

19.4G1 

1.462 

a. 543 

Protoiideof  ron 

.hS2 

3.456 

2.914 

Protoi  da  of  manganese 

.5:13 

.4.50 

.437 

Potaah 

1.313  1                      1.649 

Soda 

.905                        .207 

.302 

Total 

100.308 

100.315 

100.227 

Proportion  of  the  oi)f,fla  in  th  1 

11  9'i9;3a.493 

11.881:32.909 

13.074:39.909 

baaea    to   the    oxiceu   in   tl  e>  Ab 

1 

9.717 

1  : 9.790 

The  1-  rtsence  of  bulphui  ind  phosphorus  in  these  slags  was  not  verified 
although  tlie\  ire  no  doubt  piese  it  It  will  be  sosn,  in  these  analyses, 
how  deficient^  of  lime  m  the  tliix  tends  to  the  formation  of  white  irorij 
and  d  bottle  gieen  cmdei  and  how  an  excess  of  protoxide  of  iron  sup- 
phob  to  bome  extent  the  dehuenc}  of  the  lime  in  the  flux. 

LYON  COUNTY. 

MlMMOTH  FunMACE  OhES,  PlG   IrON,  SlAO,  LlMKSTONE,  &0,       OOTAINED  BY  Mr.   JoBN  BiRTLETT. 

No.  1102 — LiMONiTE.     Labeled  "Brown  Ore,  {bed  A^  within  half  a 

mile  of  Mammoth  Ihirnace,  Lyon  county,  Ky^ 

A  dense,  dark-brown  limonite,  in  p^'etty  thick  iiregular  layers ;  not 
adhering  to  the  tongue ;  involving  small  irregular  cavities,  and  incrusted 
with  yellowish  and  reddish  ochreous  ore.  Powder  of  a  yellow-brown 
color. 

No.  1103 — Limonite.     Labeled  "Brown  Ore,  {bed  B,)  Mammoth  fur- 
nace, ^e." 

R^embl^  the  last ;  rather  darker  colored  in  the  dense  layers.  Pow- 
der yellowish-brown. 

No.  1104 — Limonite.     Labeled  "Brown  Ore,  {bed  C,)  Mammoth  Fur- 
nace, ^c." 
A  dense,  dark-brown  limonite;  not  adhering  to  the  tongue ;  portions 

of  the  Burtace  presenting  a  glazed  appearance,  almost  bkok;  surface 
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generally  covered  with    cmnamoa-colofed   ochreous    ore.     Powder   of 
a  yeliowish-browii  color. 

No.  1105 — Ldionite.     Labeled  ''Brotvn  Ore,  {bed  J),)  Mammoth  Fur- 
nace, ^e." 

The  specimen  is  a  large  mass  of  dense,  dark-brown  linionite;  not 
adhering  to  the  tongue ;  incrusted  with  gieyiah-aalmon  colored  and  red- 
dish ochreous  material.     Powder  yfellowish-brown. 

No.  1106 — ^LiMONiTE.     Labeled  '^Brovm  Ore,  (bed  E,)  Mammoth  Fur- 
nace, ^c,  ^e," 

A  dense,  dark-brown  limonite;  not  adhering  to  the  tongue;  in  irreg- 
ular layers,  covered  with  greyish-buff  ochi-eous  material.  Powder  yel- 
lowish-brown.    Specific  gravity  4.2425. 

No.  1107 — Limonite.     Laleled  "-Honey-comb  Ore,  not  worhed  at  pres- 
ent.    Maminoth  Furnace,  ^c." 
A  porous  (or  cellular)  mass  made  up  of  very  thin  layers  of  dense 

dark-brown  limonite,  with  iiT^ular  small  cavities  between  them,  incruet- 

ed  with  reddish  and  yellowish  and  grey-huft' ochreous  material.     Powder 

yellowish-brown. 

No.  1108 — LiMoKiTB.     Labeled  "Brown  Ore,  {-No.  11,)  from  a  bed  not 

worked  at  present,  Mammoth  Furnace,  ^c.,  ^e." 

A  dense,  dark-brown  limonite  in  thick  layers ;  not  adhering  to  the 
tongue;  including  very  small  flattened  cavities;  some  of  which  are  Kned 
with  small  white  quartz  crystals.  Exterior  covered  with  brownish  and 
yellowish  ochreous  ore.     Powder  brownish  yellow. 
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CO 

MF03ITI0N 

JF   THESE   B 

EVIN    LIMO 

ITES,  D»IE 

AT  212° 

F. 

No,  iioa 

Bed  A. 

No.    1103. 

Brown  ore 
BedB. 

No.  1104. 
Brown  ora 
BedC. 

No.  1105 
BedD, 

No.  1106. 
Brown  ore 
BedE. 

No.1107 

No.  1108. 
Brown  ore 
No.  11. 

Oiido  of  iron 

78.000 
.480 

.407 

1.0S4 
.758 
.097 
.424 
.120 

9.4S0 
10.820 

74.547 
1.080 

.479 

i;399 
.133 
.251 

.207 

10 .680 
11.100 

76.425 
.440 

.441 

.380 
.615 
.132 
.143 
.145 

10.980 
11.100 

64.433 

.446 

.180 
.807 
.200 
.135 
.016 

23.920 
9.700 

72.356 
.460 
trace. 
.443 

.480 
.502 
.097 

!255 

13.480 

11 .300 

.279 

64.269 
.580 

.479 

;871 
.180 
.251 
.002 

]0!500 
.308 

76.880 

Magnesia  _ 

Brown  oiida  of  man- 

.795 
1.080 

Sulphurie  acid 

.887 
.098 

Silai  and;,  insoluble 

Combined  vrater 

11.700 

Total. 

101.670 

100.155 

100. SO I 

100.717 

100.000 

100.000 

100.000 

Feroentage  of  iron  . 

54.622 

52.206 

53.533 

45.123 

5t.022 

44.939 

53.840 

MolBtnre,     lost      at 

0.700 

0.700 

0.600 

0.600 

0.700 

1.000 

A  comparison  of  the  vaiious  Mammoth  furnace  ores  can  easily  be 
made  in  the  foregoing  table.  From  the  conaderable  proportion  of  phos- 
phoiie  acid  and  the  small  amount  of  alumina  present  in  these,  generally, 
it  is  probable  that  the  use  of  pure  clay,  or  other  argillaceous  material, 
with  the  flux,  with  more  lime  than  is  generally  employed  here,  wonld 
improve  the  quality  of  the  iron  made  at  this  furnace;  by  removing 
some  of  the  phosphoiic  acid,  and  thus  making  the  iron  purer  and  more 
tough. 
No.  1108  (([) — Limestone,     labeled  "Limestone  used  as  a  flux  at 

Mammoth  Furnace,  Lyon  county,  Ky^ 

A  dark-grey,  or  lead-colored  fossililerous  limestone,  presenting  numer- 
ous shining  fiicets  of  calc.  spar.  Gives  out  a  bituminous  odor  when 
hammered.     Powder  of  a  light-grey  color. 

Dried  at  212°,  it  lost  0.140  per  cent,  oi  moisture. 

Carbonate  of  lime 

Carbonate  of  magnesia 

Alumina,  and  oiidea  of  iroi 

PhoBphoric  acid 

Sulphuric  acid 

Potash 

Soda 

Silez  and  insoluble  ailicatea 
Organic  matter  and  leu  ... 
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The  only  objection  to  the  use  of  this  limestone  as  i  flux  is  m  the  con- 
siderable proportion  of  salphunc  i,cid  i\hioh  it  contiins  Ihis,  however, 
is  not  likely  to  leave  the  limestone,  to  contaminate  the  iion  with  it',  sul- 
phur, when  an  excess  of  lime  is  preaent 

No.  1109 — Pig  Iron.     LaMed  '  Giey  hon.     Foundrij  Iion^  {>.old 

blast,)  Mammoth  Furnace,  4*c." 

A  moderately  fine-grained  dark-grey  iron.     Small  fragmeats  extend 
a  little  under  the  hammer ;  but  soon  break  to  pieces.    Yields  to  the 
file. 
No.  1110 — Pig  Iron.     Lahded  "Livdy  Grey  Iron.     {Sharp  Iron.) 

Cold  blast,  Mammoth  Furnace,  ^c." 

Finer-grained ;  lighter  colored,  and  less  tough  than  the  preceding. 
Yields  to  the  file. 

No.  1111 — Pig  Iron.     Labeled  "  White  Iron,  {cold  Mast,)  Mammoth 

Furnace,  ^e. ;  very  little  made" 

Hard,  white:  small  fragments  breaking  under  the  hammer  witli 
scarcely  any  flattening.  Homogeneous  on  the  fractnred  surface ;  with 
the  appearance  of  confased  radiated  bladed  ciysWhzation  from  the 
lower  portion  of  the  pig  to  the  upper  surface.  Too  hard  to  be  filed. 
1  acids,  and  by  means  of  iodine,  with  great  difficulty. 


No.  1109. 
Grey  iron. 


No.  1110. 
Lively  gi 


Cnmbineil  cacboii 

Manganese .. 

Siliuon 

SLg 

Alumiiinin 

Caldiiin 

M^goeaium 

Sodium. ..V.".'". 

Plioaphorus 

Sulphuf 

Total 

Total  oarboD 

Spe^egravit/.,. 


.2t3 
.064 
.070 


4.500 
7.40S7 
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No  1112 — Iroh  Furnace  Slag.    Labeled  '^  Slag  from  the  Grey  Iron, 

Mammoth  Mimace,  ^c." 

A  pietfcy  fusible  slag;  varying  fi-oiii  dark,  smoky  blue,  without 
■vesicles,  to  greyish-greeu,  filled  with  small  air-bubbles. 

No.  1113 — Iron  Furnace  Slag.     Labeled  "Slag  from  ike  Lively  Grey 

Iron,  Mammoth  Furnace,  ^c." 

Varying,  from  compad,  dark,  smoky-blue  and  bottle-green,  to  vedcvr 
lar,  of  light  greenish-blue  and  olive-grey  colors.  Moderately  fiisible 
before  the  blow-pipe ;  the  bluish  into  a  light  bottle-gi'een  glass,  and  the 
olive-grey  into  a  white  vesicular  globule. 

No.  1114 — Iron  Furnace  Slag.    Labeled  ^^  Slag  from  the  White  Iron, 

Mammoth  Furnace,  ^c." 

A  grey-green,  opake,  vesicular  slag ;  involving  unburnt  charcoal  and 
niefcalie  iron.     Moderately  fusible. 


COWFOS 

TION   OF    THESE   TH 

EE   B1,AGS. 

No.  1113. 

Slag  from  the 

grey  irOQ. 

No.  1113, 
Slag  from  the 
lively  grey  iron. 

No.  1114. 
Skg  fram  the 
white  iron. 

. 

3!  980 
22.772 

.446 
cot  eBtimalcd 

l!a54 
.375 

.788 

65.080 
8.040 

EO.iao 

.877 
4.158 
.541 

.990 
1.K98 
.305 

Potaali- - 

1.676 

Total -- 

100.000 

100.939 

lou.oeo 

Proportion  of  tho  oiygoii  in  tlie) 
bases    to  tiie    oijgen    in   tiieV  As 

10.108;33.687 

11.217:33.791 
1:3.012 

11.065:31.399 

The  composition  of  these  slags  approaches  to  that  of  a  iri-silicate  ;  that 
is,  the  oxygen  in  the  bases,  lime,  magnesia,  alumina,  &c.,  &c.,  is  only  about 
one  third  of  that  contained  in.  the  silica.  The  iron  would  be  purer  if 
enough  lime  and  some  pare  aluminous  material  were  added  to  make  the 
slag  a  hi-silicate.  A  great  deBcienoy  of  lime  is  to  be  observed  in  the 
slag  from  the  tvhiie  iron;  which  caused  the  production  of  that  kind  of 
metal,  as  well  as  the  loss  of  more  than  sixteen  per  cent,  of  protoxide  of 
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iron  in  the  cinder.    With  the  use  of  more  lime  there  would  he  less  loss 
of  iron  in  the  slag. 

Ore,  Pio  IjioN,  Slaq,  &c.,  from  Kellv  &  Go.'s   Iron  Wobki,  (Suwannee  Purnaob,)  Lyos 
coFNTr,  Kv.     Obtiiined  by  Mb.  John  Babtlett. 

No.  1115 — LiMONiTE.     LaheUd  "Iron  Ore  from  Iron  Mountain  Bank, 

three  miles  west  of  the  furnace,  Kelly  ^  Go's  Iron  Worh,  {Suwannee 

Furnace,)  Lyon  county,  Ky." 

A  dense,  very  dark-brown  limonite  ;  not  adhering  to  the  tongue,  A 
portion  presenting  shining  mamillary  concretions,  with  a  brilliant  semi- 
crystalline  fracture.     Powder  dark,  dull  Spanish-brown  color. 

Dried  at  212°,  it  lost  0.90  per  cent,  of  moisture. 

ED  «T  2ia=   F. 

, 85.637=59.973  par  ceut.  of  icon. 


Miigneaia 

Brown  oxide  of  manganese. _ 

Phosphoric  ncid --- 

Sulphuric  Bcid_ 


Soda 

Silex  and  insoluble  silicitteB.. 
Combined  water 


This  ore  contains  a  little  protoxide  of  iron. 


No.  1116 — Limestone.     Labeled  "Limestone  from  Baker  Spring 

quarry,  two  miles  from  ike  furnace,  used  as  a  flux  at  Suwannee 

Furnace,  {Kelly  ^  Co.^s,)  Lyon  county,  Ky." 

A  dark,  umber-grey  limestone;  showing  on  the  fractured  surface 
shining  ciystalline  facets  of  cilc  spai  Gi\es  a  bituminous  odor  when 
hammered      Powder  of  a  light-grey  color 

Dried  at  212°  F ,  it  lost  0  200  per  cent  of  moisture. 

:4i.99  per  cent,  of  lime. 


Cirbon 

Hte  of  lime 

CartKH 

Alimi 

Sulphu 

ncacid 

Biles  ■md  inaolublo  ail  o 
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No.  1117 — Sandstone.    ''Used  for  Hearth-sime,  at  8uwannee  Furnace, 

brought  from  CaseyviUe,  Union,  county,  KijT 

A  fiiable  li^hb-giey  sandstone  Some  jellowish  feiinginoiis  bands  in 
puts  Under  the  lens  it  appeals  mtde  up  of  small  cleai  rounded 
qaiitz  giains  with  no  remenfc  Some  ftw  small  1  hck  sped  s  and  minute 
Bijtles  of  mica  m  it,  ind  some  oi  the  giains  aie  discoloied  with  oxide  of 
lion 


Water,  expelled  at  a  red  hea.t— 


Quite  a  refractory  sandstone;  well  suited  for  heartti-stones. 
No.  1118 — Iron  Furnace  Slag.     Laleled  "Slag  from  Suwannee  Fur- 
nace, Lyon  county,  Ky^ 

Varying  from  bottle-green  and  bluish,  dense  slag,  to  vesicular,  light 
ti-grey.  Quite  fusible  before  the  blow-pipe,  into  a  light  bottle- 
glass. 


Silica 

61.180 
5.380 

Containing  oiygen  31 .766 

1.071  

4.410 

.81B 

.269 

1.661 

.176 

1,702 

100 .OHO 

. 428 

ppotoiide  of  mangaEese 

Phoaphorio  acid  not  estimated,  (some  present.) 

Sulphuric  acid 

Potash. „ 

Soda,.. 

Loss 

The  osjgen  in  the  bases  ia  to  that  in  the  silica,  : 

206 

.981 

045 

11.088 

This  slag  fe  very  nearly  a  tri-silicate.  By  the  use  of  more  lime  to 
bring  it  to  the  condition  of  bi-silicate,  the  qiiaHty  of  the  iron  would 
doubtless  be  improved. 

No.  1119 — Pig  Iron.    Labeled  '■'■Very  Grey  Iron,  Suwannee  Furnace, 

Kelly  ^  Co.,  Lyon  county,  Ky." 

A  very  fine-grained  grey  iron.  Small  fragment  flatten  a  little 
under  the  hammer,  but  soon  break  to  pieces.    Yields  to  the  file. 
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No.  1120 — Pig  Iron.     Laleled  "Pig  Iron,  {Grey,  No.  2,)  from 

Suwannee  Furnace,  ^c." 

Finer  grained  than  the  preceding,  (veiy  fine  grained,)  and  a  little 
darker  colored.     Appears  to  be  a  little  harder  and  tonghei:  than  that. 
Yields  to  the  file. 
No,  1121 — Pig  Iron.     Labeled  "White  Iron,  {No.  i,)  from  Suwannee 

Fiiniace,  ^c     Befined  in  the  Hearth  of  the  Furnace  " 

Very  hard>  bnttle,  white  non ,  piesentmg  a  confiised  bladed  crystal- 
line ippe'innce  on  the  fiictuied  suitaco  About  the  color  of  impure 
moke! 

This  wat)  refined  by  KeVy  s  method  in  nhich  Bes'-emer's  process  for 
the  puiiflcation  of  iion  seems  to  ha^e  beL.n  niea'iuiabl;  anticipatedj  viz: 
by  dipping  the  tuj  eie  into  the  melted  metil  m  the  health  of  the  furnace 
and  ioiLiug  the  cold  blast  through  it 


r    MPOa  TIO"*   OF   THESE   THIEE      AMPLE 

or   P         BO 

Verj  grej 
iron. 

No.  1120. 
Groj  iron 

No.  a. 

No.  112  i. 
White  iron 
(refined.) 

93.414 
.   2.G44 
9.4.56 
.901 
1.950 
.334 
.294 
a  trace. 
.968 
.096 
.102 
.193 
.100 

92.560 
9.824 
1.87e 
.973 
.863 
.484 
.131 
trace. 
.419. 
.036 
.014 
.391 
.149 

lOi.OSl 

100.000 

5.100 

4.7U0 

3.964 

6.9Sy3 

6.9938 

MADISON  COUNTY. 

No.  1122 — Clay.     Lahded  "Potters'    Clay,  mar    Waco,   used  for 

maJdng  Stonerware,  Madison  county,  Ky." 

Of  a  yellowish-grey  color.     Portions  colored  dark  yellowish  with 
oxide  of  iron.     Does  not  darken  much  in  color  on  burning.     Before 


*  Although  Btated  ai 


a,  bratvnisb  carbonaceous  material. 
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the  blow-pipe  it  fuses  on  the  edges.     Dried  at  212'  ]?.,  it  lost  2.8G  per 
cent  of  moisfcare. 


Silica  - - 69. .IPO 

Aluminfi - Sl.iieO 

Osideofiron - -      4.7e0 

Magneaa 1 .2^5 

BrowQ  osideof  manganese a  trace. 

Pfao.^phorio  acid- '.  — _ not  eati mated, 

Salphurlc  add _ - 234 

Potash - - —      2.607 

Sodft -sno 

Walecespelledat  aredheat -      6.U0 

100.097 

Its  considerable  proportion  of  oxide  of  iron  communicates  its  peculiar 
color  to  the  ware  made  from  this  clay. 

No.  1123 — LiMESTOSE.     Labeled  "Magnesian  Limestone ;  agoodhuildr 

ing  stone;  from  Mr.  Covington^ s  fann,  at  EUision,  Madison  county ^ 

Ky.,  {where  the  red-bud  soil  was  collected") 

A  dull,  dark,  buff-grey,  fine-granular  rock.     Powder  light  grey-buff 
color.     Specific  grayity  2.6912. 

Dried  at  212°  F.,  it  lost  0.20  per  cent,  of  moisitire. 


Carbonate  of  Ume _ 49.330 

Carbonate  of  magnesia 30.799 

Alumina,  and  osides  of  iron  and  manganese 9.360 

Pbosphorio  acid _ _         .971 

Sulpburicacid _ .509 

Fotash - 374 

Soda - - r58 

Sile^  and  inaoliiblo  ailioatea 14.180 

Loaa- _ 1.599 

100.000 

This  deserves  trial  as  a  hydraulic  limestone ;  although  tlie  proportion 
of  silex  which  it  contains  is  not  as  great  as  is  found  in  the  best  water 
lime  fi'om  the  Falls  of  the  Ohio. 

No.  1124 — Shale.    Labeled  "Black  Shale,  on  the  flats  of  Madison 
county,  Ky.,  where  the  soil  was  collected  on  the  slack  lands." 
Shale  of  a  dull  dark  color,  nearly  black;  irregularly  laminated.    Does 

not  adhere  to  the  tongue.    Easily  broken.    Powder  of  a  dark  mousO' 

color. 

Dried  at  312°  F.,  it  lost  0.90  per  cent,  of  moisture. 
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F.O  AT  912°  p. 


Siind  and  insoluble  silicates 63.190 

Alumina,  anil  oxides  of  iron  and  manguneao S.SfiO 

Carbonate  of  lime „ 11.180 

Magnesia- -..  a.ll;J4 

Fhoaphonc  aoid .143 

Sulphurio  acid 1 .653=0.673  sulphur. 

Potaah - , 1.363 

Soda : 

Bituminous  matter  and  water I?. 000 

100.053 

No.  1125 — Soil.     Labeled  "Virgin  Soil  derived  from  the  Black  Devo- 
nian Slate;  taken  from  i^e  level  tract  of  land  about  half  way  between 
EUidon  and  Richmond,  Madison  county,  Ky" 
Dried  soil  of  a  light  chocolate  grey  color.     Sifted  out  of  it  about  one 
third  of  its  weight  of  iron  gravel,  or  small  ferruginous  concretions  and 
fragments  of  soft  ferruginous  sandstone.     (See  next  number.) 

One  thousand  grains  of  the  air-dried  soil,  digested  for  a  month  in 
water  charged  with  carbonic  acid,  gave  up  more  than  a  grain  and  a  half 
of  brownish  extract,  dried  at  212°  F.^  which  had  the  following 

Organic  and  volatile  matters . 0.617 

Alumina,  and  osides  of  iron  and  manganese  and  phosphates .080 

Carbonate  of  lime ,497 

Magnaaa .  133 

Sulphuric  acid _ .OlS 

Potash 075 

Soda not  eatimaled. 

Silica _,- - - —  ,  .945 

Lobs —  .068 

Extract,  dried  at  212°  F - __1_.733  grains. 

The  air-dried  soil  lost  2.450  per  cent,  of  moisture  at  400°  I".,  and 
has  the  following 


Organic  and  volatile  matters G.i95 

Alumina ,^  2.315 

Glide  of  iron „-.-        11.015 

Carbonate  of  lime .095 

Magnesia 3i^5 

Bronn  Oxide  of  manganese not  estimatetl. 

Phosphoric  aoid - .371 

Sulphuric  acid „not  esUmated. 

Potash .lai 

Soda - .039 

Sand  and  insoluble  siUcates 79.370 

Loss 464 

100.000 

This  soil  contains  a  large  proportion  of  oxide  of  iron ;  but  is  not 
remarkably  rich.  The  iron  gravel  contwned  in  it  gave  the  following 
results,  on  analysis,  viz : 
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Soda 

Saod  and  inaotuble  silicates 

Water,  &c.,  expelled  at  a  red  he^tt.. 


No.  1126 — Mineral  Water.     Laleled  "Mineral  Water,  sent  ly  James 
H.  Spilman,  from  a  lored  well  eighteen  feet  deep ;  used  for  the 
steam-engine  for  t^n  years;  does' not  fur  the  boiler.     Paint  Liek, 
e^out  twelve  miles  from  Richmond,  Madison  count?/,  KyT 
One  thousand  parts  of  the  water  was  found  to  contain  the  following 

materials,  besides  free  carbonic  acid,  viz : 

Carbonate  of  lime 

Carbonate  of  magnesia 

Carbonate  of  iron — . 

Phosptiate  of  lime 

Clilocideof  aodium 

Carbonate  of  soda 

Sulphate  of  lime 

Sulphate  of  magnesia 

Sulphate  of  soda 

Sulphate  of  potash  —  , 


or  less  than  one  tenth  of  one  per  cent,  of  saline  matters. 

The  small  amount  of  saline  matter  contained  in  this  water,  and  the 
presence  of  a  considerable  proportion  of  carbonate  of  soda,  account  for 
the  fiict  that  it  forms  no  crusts  in  the  steam-boiler. 
No.  1127 — Soil.     Labeled  "Virgin,  Red-hud  Soil,  hack  of  Mliston, 

Madison  county.  Kg.     {New  land;  produces  forty  bushels  of  wheat 

to  the  acre") 

The  dried  soil  is  of  a  dark-umber  color.     Some  fragments  of  shale 
were  sifted  oat  of  it  with  the  coarse  seiYe. 
No.  1128 — Son,.    Zaheied  "Red-bud  Soil,  from  an  old  field  forty  years 

in  euUivation ;  now  in  oats.    Back  of  EUiston,  on  the  slopes  below 

the  junction  of  the  Black  Devonian  Shale  and  the  Magnesian  lAme- 

stone,  Madison  county,  Ky" 

The  dried  soil  is  of  an  umber  color,  shghtly  lighter  than  the  preced- 
ing.   Some  shot  iron  ore  was  removed  from  it  by  the  coarse  seive. 
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No.  1129 — Soil.    LaheUd  "  Subsoil  from  the  same  oldfidd.     Bach  of 

Elliston,  Madison  county,  Ky^ 

The  dried  soil  is  of  an  umber  color,  slightly  lighter  than  the  preced- 
ing. 

One  thousand  grains  of  each  of  these  soils,  thoroughly  air-dried,  were 
digested  severally  for  a  month  in  water  charged  with  carbonic  acid  gas, 
to  which  they  gave  up  soluble  extract  in  the  quantities  and  of  the  com- 
position stated  below,  viz : 


No.  iiay. 

Virgin  soil. 

No.  1128. 

Oldlield 
soil. 

Kc  1129. 
Siib-aoil, 

2.e93 
.581 
4.287 

'.(I50 

!090 
.516 
.287 

0.550 
.147 

1.903 
.405 
.028 
.033 
.037 
.367 
.130 

Alumina,  and  oxiilea  o 

iron  and  manganese  and  phosphates 

.lti7 

Soluble  eitract,  dried  a 

9.550 

3.500 

Dried  at  400°  F.,  the  composition  of  these  soils  was  found  to  be  as 
follows : 


Organic  and  volaUle  matters 

Oxide  of  iron 

Carbonate  of  lime 

Magneaia 

Brown  oiide  of  manganese 

Phosphoric  acid 

Sulphuric  acid 

Potash _- 

Soda 

Sand  and  ibsoluble  dlicates 

Total , 

Moisture,  expelled  at  400°  F.,  (per  cent.) 


No.  1127. 

No.  1128. 

No.  1129. 

Virgin  soil. 

Old  field 
soil. 

Sub-soil. 

15.450 

S.508 

7.584 

3.5B5 

6.240 

5,560 

6.835 

1.395 

.470 

.7.50 

1.041 

.960 

.270 

.245 

.252 

-214 

.199 

.120 

.059 

.085 

„.7S6 

.705 

.123 

.097 

.231 

71.045 

76.745 

.817 

100. OOO 

100.125 

.100.000 

6.150 

4.035 

4.535 

These  very  rich  soils  are  remarkable  for  the  large  proportions  of 
organic  matters,  lime,  potash,  phosphoric  and  sulphuric  acids,  which 
they  contain,  as  well  as  for  the  large  amount  of  soluble  silica  which 


Hosted  byGoOgle 


216  CHEMICAL   REPORT   OF   GEOLOGICAL   SURVEr. 

they  ^ve  up  to  the  carbonated  water.  It  will  be  seen  that  the  soil 
of  the  old  field  shows  the  usual  signs  of  deterioration,  except  in  the 
relative  proportion  of  its  potash,  whilst  ifc  approximates  somewhat  to 
the  nature  of  the  sub-soil;  probably  through  the  influence  of  the  plow. 
This  i-esemblance  may  be  more  particularly  noticed  in  the  amount  and 
composition  of  the  soluble  extract  withdrawn  by  the  water  charged  with 
carbonic  acid;  which  will  be  seen  to  be  much  less  in  proportioD,  from 
the  soil  of  the  old  field  and  from  the  sub-soil,  than  from  the  virgin  soil; 
which  latter  ^ves  up  a  remarkably  large  quantity.  These  soils,  if  well 
drained,  ought  to  be  very  productive  and  durable.  Doubtless,  mnch  of 
tlie  organic  matter  contained  in  them,  which  gives  them  their  dark  color, 
as  well  as  the  large  proportion  of  potash,  were  derived  from  the  black 
slate  from  which  they  origmate. 

MASON  COUNTY. 

No.  1130 — Marl.    Labeled  ^'Earthy  portion,  hetween  the  D.  Lynx  heds 
of  the  upper  blue  limestone,  edge  of  Mason  and  Fleming  counties, 

A  fine-grained,  dark-greertish-grey  rock.    Not  adhering  to  the  tongue. 
Dried  at  212"  F.,  it  lost  0.40  per  cent,  of  moisture. 

COMPOSITION,  duikd  at  212=  F. 

Sand  and  insoluble  HlUcates 78.160 

Alumina,  and  oxides  of  iron  and  manganese 8.020 

Carbonate  of  lime - 7.380 

Magneaia _ 3.105 

Phoaphotio  acid 1.040 

Sulphuric  add -- .5M2 

Potaah - -- - — - -  .7a9 

Soda —  - - .no 

Water  and  loss „  .791 

lOO.HOO 

Might  be  used  with  advantage  on  exhausted  land. 

No.  1131 — Limestone.     Labeled  "Oxidated  pari,  near  the  surface  of  ike 
D.  Lynx  beds  of  ike  blue  limestone,  edge  of  Mason  and  Mmning 
counties,  Ky.^^ 
Almost  made  up  of  fossil  Delihyris  Lynx  and  branching  Chaetetes. 

No.  1132 — LiMEsroKE.     Labeled  ^'Limestone  from  the  Mason  county 
tobacco  land,  where  the  soil  was  collected  for  analysis.'" 
A  dark,  bluish-grey  limestone ;  with  buff-grey  and  brownish  oxidated 

portions;  containing  shells  of  Delihyris  Lynx  and  Chaetetes.     Lower 

SUarian. 
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No.  1133 — Limestone.  L(AeUd  "Ddthyris  Lynx  heels  of  the  upper 
part  of  the  blue  limestone;  {Lqwer  Silurian;')  near  the  edge  of  Ma- 
son and  Fleming  county,  Ky.j  tohich  give  character  to  the  soil  of  the 
southern  part  of  Mason  and  the  northern  part  of  Fleming  counties, 
where  soils  ivere  collected  for  ancdf/sis." 

A  dark,  olive-grey  rock,  fuU  of  shells  of  Ddthyris  Lynx  and  frag- 
ments of  Chaeietes.    Appears  to  be  pyritiferous. 

Tbe  composition  of  these  three  limestones  is  as  follows,  dried,  at 
212°  F.: 


No,  1131. 

p.  LvlIK 

No.  1132. 
Tubac.land 
limeatoue. 

No.  1133. 
D-  Lvni 
limestone. 

75.440 
4.783 
3.751 
.4IJ9 
.474 
.54U 
.293 
14.440 

87.960 
1.721 
2.200 
.348 
.372 
.2t9 
.047 
6.380 
..tf33 

.(i66 

10U.1S9 

100.000 

0.400 

0.200 

These  limestones  are  more  rich  than  usual  in  the  mineral  elements 

conducive  to  vegetable  growth. 

No.  1134 — Soil.     Laleled  "^Mason  County  Virgin  Tobacco  Soil;  from 
the  hill-side  near  Dover  ;  about  one  hundred  and  fifty  feet  above  the 
Ohio  river,  in  the  midst  of  the  Blue  lAmestone.     (^Lotper  Silurian.) 
Grotvth,  sugar  tree,  walnut,  Uack  and  tvhite  ash,  buckeye,  ^c." 
Dried  soil  of  a  dirty-buff  or  light-umber  color. 

No.  1135 — Soil.  Labeled  "Soil  six  or  seven  years  in  aiUivation: 
fourth  year  in  tobacco  it  failed:  is  exhausted  of  some  ingredient 
essential  to  tobacco,  but  produces  fine  wheat.  Had  a  top-dressing  of 
nitre  two  years  ago.  Langhome  TabVs  land,  near  foot  of  hill-side 
near  Dover,  Mason  county,  Ky.  What  has  it  lost  ?" 
Color  a  shade  hghter  than  that  of  the  preceding. 

•  Equal  to  0.975  per  cent,  of  gulplmi 
bined  with  iron,  as  sulphuret  of  iron,  oi 
Bam  of  tlie  ODalysis. 

28 
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No.  1136 — Soil.    Labeled  "Sub-soil  from  the  same  field,  on  Lmgliorne 
Tabb's  land,  near  Dover,  Mason  county,  Ky^ 
Color  of  the  dried  soil  lighter  than  that  of  the  preceding. 
One  thousand  grains  of  each  of  these  soils,  thoroughly  air-dried,  were 

digrated  severally  for  a  month  in  water  charged  with  carbonic  acid  gas ; 

to  which  they  gave  up  soluble  mattere  in  quantity  and  composition  as 

represented  in  the  following  table,  viz  : 


No.  1134. 
Virgin  soil. 

No.  1135. 

Esli^nsted 
soil. 

Wo.  1136. 
Sub-soil. 

1.416 
.130 

a. 163 
.294 
.074 
.106 
.026 
.314 
.047 

1.030 
.330 

1.930 
.242 
.077 
.077 
.013 
.147 

.147 

Soluble  cslract,  dried  at  212°  F.,  {grams) 

4.570 

3.746 

3.337 

Dried  at  400°  F,  the 

composition  of  these  soils  is  as  follows 

No.  1134. 
Virgin  soil. 

No.  1135. 
iSxhauated 

No.  1136. 
Sub -soil. 

a. 462 
4.745 
6.240 
.836 

.im 

.146 
.231 
.084 
.558 
.160 
78.100 

6.445 
3.730 
4.465 
.476 
.807 
.231 
.219 
.042 
.418 
.023 
83  330 

100.360 

100.169 

Moisture,  lost  at  400°  r„  (per  o 

4.175 

3.265 

3.050 

Under  the  head  of  Bracken  county  the  analyses  of  other  tobacco  soils 
may  be  seen,  and  there,  as  well  as  in  the  appendix,  may  be  found 
remarks  on  the  caltivation  of  this  plant,  and  its  influence  on  the  soil, 
&o.,  &e. 
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This  soil  does  not  yield  as  much  soluble  matter,  to  water  contain- 
ing carbonic  acid,  as  the  virgin  soil  from  Bracken  county,  and  probably 
failed  to  produce  tobacco  profitaitily,  after  a  few  years,  not  because  it  was 
really  exhausted,  but  because  it  did  not  yield  its  nourishment /as^  enough 
for  the  rapid  growth  of  that  very  exacting  plant.  The  soil  which  is 
said  to  be  exhausted  is  yet  quite  rich  in  the  mineral  elements  of  plants, 
and  could  be  made  to  produce  tobacco  again,  by  setting  it  well  in  clover, 
and  then  plowing  it  in,  after  kiving  used  it  for  pasture  for  a  year  or  two. 
To  cat  the  clover  and  remove  the  hay  would  not  answer  as  good  a  pur- 
pose. It  might  be  stiii  further  improved  by  using  stable  manure  abund- 
antly on  the  land,  especially  with  lime  and  plaster  of  paris  and  wood 
ashes,  at  the  time  of  sowing  the  clover,  or  during  its  early  growth.  By 
these  means,  when,  after  plowing  in  the  clover,  all  the  vegetable  matter 
has  become  fully  decomposed,  a  large  amount  of  soluble  materials  of  the 
proper  kind  will  he  present  for  the  nourislunent  of  the  tobacco  crop. 

MtlADE  COUNTY. 

No.  1137 — Hydraulic  Lijiestonb.     Lalded" Limestone  from  MiicheWs 
Spring,  Meade  county,  Ky.     Cliff  ahout  300  feet  above  the  Ohio 
river."     {Analysed  for  Mr.  James  Anderson^  of  Louisville^ 
Rock  of  a  dull  dirty-buff-grey  color.     Adheres  to  the  tongue. 

No.  1138 — Hydraulic  Limestone?     {Smtbyihe  same  person  for  anal- 
ysis; {from  the  branc/i  at  the  foot  of  diff  near  Rock  Haven,  Meade 


Rock  of  a  dull,  dark-grey  color ;  not  adhering  to  the  tongue. 


COHFOaiTiON    as  T 

ESE   TWO   LIMESTONES,   DEIED    AT  21 

No.  n.S7. 

No.  1138. 

47.560  Ca) 
20.515  U) 

s.ieo  ■ 

1.332 

•  lac 

.265 
19.680 
2.369 

\l.-\1\(<i) 

100.000 

imi.ooo 

(a)  Equal  to  26. 688  per  cent,  of  lime 

(6)  Eqaal  to  12.631  per  cent,  of  maffneBia. 

(e)  Equal  to  15.974  per  cent,  of  lime. 

(d)  Equal  to    8-466  per  cent,  of  magnesia. 
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The  first  of  these,  No.  1137,  will,  very  probably,  make  good  hy- 
draulic cement,  if  properly  calcined  and  managed.  The  second  may 
possibly  contain  too  much  siliceous  matter ;  but  is  worthy  of  careful 
trial, 

MERCER  COUNTY. 

N&.  1139 — Son.  Labeled  "Vir0m  Soil,  from  woodland,  on  the  farm 
of  tfames  C.  McAfee,  on  the  east  side  of  Salt  river,  four  miles  north 
of  Harrodsburg,  mi  the  base  line.  Forest  groivth,  siigar-tree,  black 
walnut,  oak,  black  ash,  cherry,  amd  hickory.  Set  in  bkie-grass:  «o 
under-grotvth.  Lower  Silurian  fwTitation." 
Dried  soil  of  a  light  chocolate  brown  color. 

No.  1140 — Soil,     Labeled  "Sub-soil  of  the  preceding." 
Dried  sub-soil  of  a  dirty-buff  color. 

No.  1141 — Soil.    Labeled  "Soil  from  an  old  fidd  adtivaied  in  hmnp 
for  eight  succeeding  gears,  then  changed  to  corn,  wheat,  rye,  com,  and 
now  in  barley:  the  rye  was  fed  doivn  tuith  hogs.     Farm  of  James  C. 
McAfee,  Mereer  county.  Kg."     (-4s  above) 
Dried  soil  of  a  light  grey-brown  color,  lighter  than  that  of  tlie  virgin 

soil.     Some  shot  iron-ore  (small  rounded  ferrugmows  concretions)  wei'e 

sifted  out  of  ifc  with  the  coarse  seive. 

No.  1142 — Soil.     Labeled  ''Sub-soil  of  ike  preceding,  ^c,  '^"c."    {These 

soils  were  collected  by  Mr.  S.  S.  Lgon.) 

Dried  sub-soil  of  a  dkty  buff  color.  Some  shot  iron  ore  was  sifted 
out  of  it ;  not  as  much  as  from  the  preceding. 

One  thousand  giains  of  each  of  these  four  specimens  of  £oil,  were 
digested  for  a  month  in  water  charged,  under  pressure,  with  carbonic  acid. 
The  soluble  mateiidh  extiactcd  finirt  them  severally  may  be  tabulated  as 
follows,  viz : 


No.  1139. 

No.  ii4a. 

No.  1141. 

No.  1143. 

Vivsmsoil. 

Sub-soil. 

-Oldaoil. 

Sub-soil. 

3.673 

0.333 

0.800 

Organic  and  Tolatile  matt 
AI  m-   ■        Id   oxide,      f 

0.385 

^■iTnVnTm'n^'ne^e 

a  id  phosphites 

U7 

.063 

.163 

.080 

Carbonate  ot  lime 

.  n 

.aw 

J. 197 

.903 

Magne^ft 

1(10 

.090 

.094 

.5.15 

Sulphur  c  ao  d 

0  2 

.033 

.033 

.028 

Pottoh 

069 

.012 

.O'lO 

.061 

Soda 

.Oil 

.fUG 

OSI 

.043 

.131 

!l47 

Lobs 

■""F    ffcfm^) 

.096 

' 

Solnblo  e^tnct  d   e4at2 

6  WIO 

0.804 

SlCil)  I          1.547 
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The  composition  of  these  four  soils,  dried  at  400"  F.,  was  found  to  be 
as  follows,  viz : 


Brown  o 

Pliosphorio  noid 

Sulphuric  acid 

Potash 

Sodii - 

Sund  and  iosolubte  ^licntes  ^ 


Total. 

Moisture,  lost  at  400°  F.,  (pei'  o 


No.  1139.     No.  1J40,  I  No.  1 


3.413 
6.715 
4.990 
.245 


10fl.S43  I     lOO.IlOB  I     100. OOP  |      100.1 


The  eifeet  of  cultivation  may  be  observed  in  the  coiiipositiou  of  the 
soil  of  the  old  iidd,  as  compiled  with  thit  of  the  virgin  soil,  in  the 
reduced  propoitions  of  oiqamc  ami  volaiih  maiteis  carbonate  of  lime, 
phosphoric  acid,  poiasli,  and  soda,  ind  in  its  small  quantity  of  h^ro- 
scopic  moisture.  The  sub-soil  seems  to  be  i!i.,h^r  than  the  surfece  soil. 
No.  1143 — Limestone      Laleled  "Ltmeslone  fioi?  ike  farm  of  James 

C.  McAfee,  Mercer  county,  ^t      Co  ics  io  the  sulfate  (^oui  thee 

hundred  yards  from  where  the  sampler  of  1 1  qii  ^oil  and  Sub  soil 

were  collected"     (Procured  5^  S  S  Zt/on  U^q ) 

A  compact,  light-grey,  fossihfeious  lime&tone     i\eatheiel  surfu,c&  of 
a  dirty-huff  color.     {Lower  8dw  la  i      Bli  e  Znnesio  le  ) 


Carbonate  of  iime 

Carbonate  of  magnesia 

Alumina,  and  oxides  of  iron  ntid  manganese 

Phosphorie  acid 

Suiphnric  noid 

Potnsh - 

Soda -- 

Insoluble  silicates 


No.  1144 — Soil.     Labeled  ^^  Virgin  Soil  from  the  farm  of  Mr.  Vari- 
devere,  three  miles  west  of  Harrodshurg,  in  the  oak  region  of  Mercer 
county,  Ky."     {Collected  by  8.  S.  Lyoii,  Esq.) 
Dned  soil  of  a  dirty-grey-buff  color. 
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Ko.  1145 — Soil.     LwbeUd  "Suh-soil  of  the  preceding,  ^c." 

Dried  sub-aoil  more  buff  and  slightly  darker  than  the  preceding. 

No.  1146 — Son..     Labeled  "Soil  from  an  old  field;  farm  of  Mr.  Van- 

devere,  Mercer  county,  ^c.,  <^c." 

Dried  soil  of  a  dirty-grey-buff  color. 
No.  1147 — Soil.     Labeled  "Suh-soil  of  the  old  field,  ^c,  ^'c." 

Dried  soil  shghtly  darker  and  more  buff  colored  than  the  preceding. 

Digested  for  a  month  in  water  charged  with  carbonic  acid,  these  soils 
i  in  the  following  table,  via : 


No.  1144. 

Virgin  Boil. 

No.  1145.     No. 
Sub-aoil.      Old 

146. 
soil. 

No.  1147. 
Sub-soil. 

1.083 

.2B1 
1.053 
.080 
.063 
.045 
.103 
.081 

0.960           1 

330 

213 
947 
08S 
067 
054 
070 
097 
934 

Almnina,  and  oxides  of  iron  and  mangftnese  and 

^^^ 

940 
089 
023 
052 
133 
098 

044 

Watery  extract,  dried  at  212=  F.,  (grains)  ..„ 

9.788 

9.450           3 

090 

1.757 

The  composition  of  these  four  samples  of  soils,  dried  at  400°  F.,  was 
found,  by  analysis,  to  be  as  follows : 


No.  1144. 
Vi[^n  soil. 

No.  1145. 

Sub-Mil. 

No.  1146. 
Old  field. 

No.  1147. 
Sub-Boil. 

5.703 
3.015 
3.210 
.345 
.519 
.070 
.096 
.038 
.172 
.068 
86..™ 
.911 

5.707 
5.665 
4.100 
.490 
.553 
.240 
.096 
.016 
.183 
.015 
89.660 
.345 

5.049 
3.940) 

'■S 

.619 
.245 
.198 
.094 
.203 
.108 
86.145 
.916 

.360 

.460 

Phospliorio  acid...-.-. - -. 

.138 

Total- 

lOO.DOO 

100. COO 

100.000 

100.000 

Moiaturo,  loat  at  400°  F.,  {per  cent.) 

3.6C0 

3.115 

3.450 

5.695 
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For  some  reason,  uaesplamed.  the  soil  of  the  old  field  appears  to 
be  somewhat  richer  than  the  Yirgln  soil.  If  no  mistake  has  been  made 
in  the  eollectaon  and  labeling  of  these  soils,  it  would  appear  that  there 
was  an  original  difference  in  these  soils ;  that  which  has  been  cultivated 
having  been  the  richer. 

MONTGOMERY  COUNTY. 

No.  1148 — Son,.     Labeled  '^Soil,  fir%i  year  in  cultivation,  {in  corn,) 

from  the  farm  of  Mr.  R.  Apperson,  Mount  Sterling,  Montgomery 

county,  Ky.     On  the  Ddthyris  Lynx  beds  of  the  Lower  Silurian  Hue 

limestone.     Forest  growth.  Mack  walnut,  sugar  tree,  ^c.      Excellent 

com  land.     Produces  hemp,  but  itot  well." 

Dried  soil  of  a  light  yellowish-umber  color. 
No.  1149 — Soil,     Labeled  "Same  Soil,  from  an  old  field,  thirty  to 

forty  years  in  eultivation.     Mr.  R.  Apperson's  farm,  Mt.  Sterling, 

Montgomery  county,  Ky." 

Dried  soil  slightly  darker  colored  than  tho  preceding, 
No.  1150 — Soil.     Lahded  "Sub-soil  from  Mr.   Apperson's  farm; 

{garden  adjoining  the  old  field,)  Mt.  Sterling,  Montgomery  county,  Ky." 

Dried  sub-soil  lighter  colored  and  more  yellowish  than  the  preceding. 
No.  1151 — Soil.    Labeled  "Red  under-day  of  Montgomery  county, 

ttvo  miles  south  of  Mt.  Sterling." 

Dried  clay  of  a  Hght  brick-red  color. 

(These  soils  were  collected  by  Dr.  D.  D.  Owen.) 

One  thousand  grains  of  each  of  these  four  soils,  thoroughly  air-dried, 
were  digested  severally  in  water  charged  with  carbonic  acid,  for  about  a 
month.  The  quantity  of  soluble  materials  extracted  is  tabulated  as  fol- 
lows: 


No.  IU8. 
Virgin  soil. 

No.  1149., 

Soil  of  old 

field. 

No.  1151). 
Sub-BOil. 

No.  1151. 
Under-day. 

1.733 

.381 
1.937 
.327 
.054 
.0B6 
.U95 
.200 
.373 

0.666 

.131 

1.113 
.178 
.0^8 
.052 
.026 
.200 
.041 

0.333 

0  266 

Alumina,  and  oiiaes  of  iron  and  manganese  and 

5S0 
106 
046 
039 
033 

O'lO 

m" 

Waterj  eitraot,  deled  at  212"  F.,  (gtfuns) 

6.076  '        2.435 

1.407  '       o.san 
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The  composition  of  tbese  four  speeimens  of  soil  from  Montgomery 
county,  was  found  by  anal^'sis  to  be  as  foiiows,  viz  ; 


No,  1148. 
Virgin  .oil 

No.  1149. 
Old  field. 

No.  1150. 

SHb-SOil. 

No.  1151. 
Undor-olay 

6.751 

4  eai) 

5.810 
.4-20 
.677 
.945 
.313 
.076 
.410 
.345 
80.  OM 
.263 

6.172 
5.441) 
4.7111 
.490 

liao 

.34S 
.06? 
.331 
.133 
81.470 
.209 

4,171 
6.590 
6.9,i5 
.2311 
.634 
.295 
.257 
.041 
.372 
.139 
81.370 

Alviniina 

Bjxiivnoslde  of  roanganeBe 

.495 

100.000 

100.000 

100.394 

Moisture,  lost  at  400°  F,  (ptr  ccntO — 

3.735 

3.600 

2.900 

3.525 

These  are  veiy  good  soils ;  hat  the  under-clay  does  not  prove  to  be 
as  ri<jh  in  potash  as  it  usually  is  when  found  resting  on  the  blue  lime- 
stone. 

No.  1152 — Carbonate  of  Iron.  '^From  James  "WelW  place,  Mont- 
gomery county,  Ky.  {Clinton  Groups')  {Collected  hy  Messrs. 
Dotonie  and  Lesqtiereux.) 

Exterior  of  the  irregular  nodule  coated  in  part  with  thin  layers  of 
dense  dark-brown  limonite ;  under  which  is  a  softer  ochreous-brownish 
coating.  Interior  portion  is  dark  gi'ey,  dense,  and  fine-grained  carbo- 
nate of  iron.     Portion  of  an  encrinital  stem  in  one  part. 

C0.1F03ITiON,   BHIED   AT   213°    F. 

Carbonate  of  iron 46.171)       „,  n..  , , 

Oxide  of  iron -- 18.4^9i  =35.354  per  cent,  of  iron. 

Alumina 9.16U 

Carbonate  of  lime 6.950 

C.irbonnte  of  mngnesis.. 4.9:iC 

Carbona^tBof  niiingaiiese  .-- 1.696 

Phosphoric  acid -630 

Sulplimio  scid -647 

Potash .366 

Soda - - 170 

Silex  and  Insoluble  silicates 17.4S0 

Water  nnd  loss. 37a 


lOii.OOO 


A  good  iron  c 
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Ho.  1153 — Coal.     Labeled  '^Bituminous  Coal:  three  miles  southeast 

of  Jas.  Wells',  fifteen  miles  east  of  Mi.  Sterling,  Montgomery  county, 

Ky.     Thirty  feet  utuler  conglomeraie.     Bed  about  twenty-two  inehes 

thick"     {Obtained  hy  Messrs.  Downie  and  Lesquereux.) 

Coal  cleaving  in  thin  layers,  with  soft  fibrous  coal  between;  no 

appearance  of  pyrites;   but  the  weathered   surfiices  are   soiled  with 

oehreous  oxide  of  iron.     Over  the  spirit  lamp  it  swelled  up  and  aggla- 

Ijnated,  leaving  a  spongy  coke.    Specific  gravity,  1.264. 


vllre;mtastibre"^aue'«:::::::::::::::     atwl  TotaiToMiemattera^, 

41.^0 

pl3edoa»bon  (ia  the  coke) 55.80)   ,.  ,,.   ^ 

Salmon  ooloped  oshea  .„„ 3.905  ^S^  coka  - 

58.70 

100.00 

100. 00 

The  percenkge  of  sidphur  was  found  to  be  1.072. 

The  composition  of  the  ash  is  as  follows  : 

Lime - _      ._   

.215 

Magnesia 

phosphoric  acid.. 
Sulphuric  ncid 


No.  1154 — Coal.  Labeled  ^'Coal  from  '■Calin  Bank,'  {owned  hy  Jas. 
Wells.)  on  the  head  waiers  of  Hawkins'  branch  of  Slate  creek, 
{Station  800,  T.  line  Eastern  div.  of.  Survey)  Montgomery  county, 
Ky.  {Under  coarse  sandstone,  like  millstone  grit.'")  Obtained  by 
Jos.  Lesley,  fr. 

A  pure,  deep  pitch  black,  shining  LOtl,  with  '-ome  fibrous  coal  between 
the  layers.  Ovei  the  spirit  lamp  it  boftened  and  igglutinated  somewhat, 
and  swelled  into  a  modeiitel>  dense  coke     Specific  gravity  1.270. 


Moisture 

Volatile  combustible  ii  attf 
Fised  carbon  in  the  coke 
Purplish-gi'ej'  aehea  ... 


The  percentage  of  sulphur  is  1.21. 
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Silica - -^  O.mi 

Aimnina,  and  osid^  of  iron  and  manganese 1.3ti0 

Magneaia -HSJI 

Bulphurie  acid,  alkalisa,  and  loss 503 

3.0011 

This  coal  remarkably  resembles  the  preceding  in  composition  and 
properties,  and  probably  is  from  the  same  bed. 

MORGAN  COUNTY. 

No.  1155 — Carbonate  of  Ieon.  Zabded  "Carionate  of  Iron  with  Sul- 
phuret  of  Zinc;  in  the  shale  at  the  hose  of  the  coal  measures  of 
Caney  creeh,  Morgan  county,  Ky." 

A  rounded  nodule.  Exterior,  reddish-brown ;  interior  portion  dark- 
brown  :  the  fissures  infiltrated  with  zinc  blende  and  a  whitish  powdery 
mineral.  Powder  of  a  light  yellowish-brown  color.  A  mixed  portion, 
without  the  sulphuret  of  zinc,  taken  for  analysis. 

COMPOSITION,   BRriED   AT   ^1%°    t. 

CarboDate  of  iron 48.620(   _«_  ._„  ,  . 

Oddeofiron 16.6505   -^^'^ra  pei  cent,  of  iron. 

Alumina _ - —  1.920 

Carbonate  of  lime _ 1.480 

Carbonate  of  magnesia 6.360 

Carbonate  of  manganese -122 

Phosphorio  acid .505 

Sulphuric  acid .517 

Potixah - 568 

Soda - .000 

Siles  and  inaolnble  silicates IT-.'iSO 

Water  and  loas 5.078 

100,000 

The  air-dried  powder  lost  1.1  percent,  of  moisture  at  212°  F. 

The  proportion  of  sulphuret  of  zinc  being  variable  in  different  speci- 
mens, it  was  excluded  from  the  analysis.  This  is  a  snffioimily  rich  ore 
of  iron. 

No.  1156 — Soil.     Labeled  '■^Virgin  Soil  from  the  coal  measures  of 
Caney  creek  of  Licking  river,  Morgan  county,  Ky.    Forest  growth, 
white  oak,  heech,  sugar-tree,  and  Mack  walmd." 
Dried  soil  of  a  light  yellowish  umber  color.     It  contains  some  minute 

scales  of  mica  and  ftagmenta  of  soft  ferru^nous  s 
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No.  1157 — Son..     LaleUd  "Soil  from  an  old  Jield,  forty-iwo  years  in 

cultivation,  from  Judge  W.  Lynns'  farm,  headwaters  of  Caney  creek. 

Goal  measures.     Morgan  county,  KyP 

Dried  soil  resembles  the  preceding.  Contains  some  fnignients  ol'  ler- 
ruginous  sandstone. 

(These  soils  were  collected  by  Br.  Owen.) 

One  thousand  grains  of  each  of  these  soils,  digested  for  a  month  in 
water  charged  with  carbonic  acid  under  pr^sure,  gave  up  soluble  mate- 
rials as  represented  beiow,  viz : 


No.  11 5G. 
Vireinsoil. 

No.  1157. 
Old  Ceia. 

1.150 
.337 

1,180 
.1111 
.053 
.069 
.059 
.047 
.347 

3.333 

The  composition  of  these  two  soOs,  dried  at  400°  F.,  was  found  to  I 
as  follows,  viz : 


No.  115G. 
Virgin  soil. 


Oreanio  and  volatile  matters  _ 

Alumiai — 

Oxide  of  icon- 

Carbonate  of  lime 

Magnesia 

Brown  oiide  of  majigfineae.. 

Phosphoric  add 

Sulptiuric  acid 


Soda-. 


insoluble  dlicatea 

Total.- 

Moisture,  loet  at  400°  F,,  (per  oe 


No.  1157. 
Soil  of  old 


The  usual  diminution  of  the  soluble  and  essential  ingredients  of  the 
soil  is  to  be  observed  in  the  analysis  of  that  of  the  old  field  as  c 
with  the  virgin  soil. 
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Ko.  1158 — Cabbonate  of  Iron;  from  a  layer  eigldem  inches  thick  on 
the  land  of  iStlas  Bishop,  on  Red  River,  six  miles  south  of  ITasle- 
^rem,  Morgan  county,  Ky.     {Brought  hy  C.  C.  Moxky") 
A  dense,  fine-grained  carbonate,  of  a  dark-grey  color,  sparkling  with 

minute  scales  of  niic*      Weathered  surface  brownish  red  md  yellow. 

Carbonate  of  iron-  ■>  3°^}   _      soi  nereent  ofiroii 

Oxide  of  iron  _  ''    d-Jj                   ^ 

Alumina 'IHO 

Carbonate  of  1  me  1  b'^i 

Carbonate  of  magna   a  S  Hi 

Cnrbonate  of  manganese  1  7  t> 

Phiffiphoric  acid  335 

SalpWio  acid.  "69 

Potaali "32 

Soda 177 

Sllex  and  insoluble  =;  I  cate  31  880 

Bituminous  matUraand  I099  3  J  T 


A  good  iron  ore,  rich  enough  to  be  profitably  s 

No,  1159 — Native  Alxm.     A  saline  excrescence  labeled  "Alum?  from 
micaceous  grey-blue  shales  under  bituminous  cool-     Three  and  a  h(Af 
miles  from  West  Idberty,  on  the  Haslegreen  road,  Morgan  county, 
Ky."     {Collected  by  Messrs.  Downie  and  Zesguereux.) 
A  whitish  saline  matter  of  an  acid  astringent  taste,  mixed  with  frag- 
ments of  shale.     Soluble  with  little  residue  in  water.     Was  found,  on 
testing,  to  be  principally  sulphate  of  alumina  with  small  quantities  of 
chloride,  oxide  of  iron,  &c. 

If  ia  sufficient  quantity,  could  be  employed  in  the  manufecture  of 
alum,  by  the  addition  of  potash  salt,  &o.,  &e. 

No.  1160 — Coal.    Labeled  "Coal,  from  a  bed  sixteen  indies  thick. 
Cosby' s  banjc,  a  quarter  of  a  mile  from  Ms  house,  on  the  IdUle  Sandy 
road,  and  on  the  Lick  Fork  of  Elk  branch,  Morgan  eounty  Ky") 
(Station  1741,  base  line.)     Obtained  by  Joseph  Lesley,  jr. 
A  pure  deep,  pitch-black  moderately  firm,  shining  coal;  little  or  no 

fibrous  coal  between  the  layers.     Thin  scales  of  bright  iron  pyrites  in 

some  of  the  joints.     Over  the  spirit  lamp  it  softened  a  httle  and  left  a 

dense  coke.    Specific  gravity  1.253, 
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Moisture - 4. IP)   Total  Tolattle  matters  3D  20 

Volatile  combustible  mattws 34.8t( 

i'ilSS;^''!"'!-.::::;:::::-.;;:     ":«j  ■«'7d~.».k. „  j«o 

100.00  100-00 

The  percentage  of  sidphur  was  found  to  be  0.672. 

No.  1161 — Coal.     Lalehd  ''Cod  from  <m  opening  made  some  time 
since,  on  Big  Branch  of  Lick  Fork  of  Elk  branch  of  Licking  river, 
Morgan  coimti/,  Ky.     (Station  1690,  base  line.")     Obtained  by  Jos. 
Lesleyj  jr. 
A  shining  deep  pitch-black  coal :  cleaving  with  irregular  shining^sur- 

feces :  not  much  fibrows  coal.     Over  the  spirit  lamp  it  softens  and  swells 
1,  leaving  a  moderately  dense  coko.     Specific  gravity  1.250. 


v£r«.iv.ViSi;-™iv,.-;:;::::::::     4?:3'i  tom,omi. 44.60 

ESStJSZiJ'iSir^l;:;;::::::;:   ."fjSj  M.a....i,  »„..„■.. j5^ 

1(10.00  100.00 

The  percentage  of  sidphur  was  found  to  be  0.87. 

MUHLENBURG  COUNTY. 

No.  1162 — LiMONiTB.    Labeled  "Sbskim'    Ore,  lower  bed.    Muddg 
River,  Muhlenburg  county,  Ky.     {God  measures") 
A  dense,  dark-brown  limonite,  in  irr^ular  layers,  inclosing  cavities 

lined  with  ochreous  ore.     Powder  of  a  yellowish-brown  color. 

Dried  at  212°  F.,  it  lost  1.55  per  cent,  of  moisture,  and  has  the  fol- 


OKidcofiron - - 67.340=47.159  per  cent,  of  iron. 

Alumina - -  1.000 

Carbonate  of  lime trace. 

Magnesia .615 

Brown  oiide  of  manganese .540 

PhOBphoric  acid.., 1.591 

Sulphurio  acid _ - -  -680 

Fatasb - -154 

Soda .106 

Silei  and  insoluble  silioatea 16.980 

Combined  water„ 11.300 

WO. 006 

Quite  a  rich  iron  ore,  and  but  for  the  considerable  proportion  of  phos- 
phoric acid  which  it  contains,  would  be  unobjectionabla    This  would 
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tend  to  diminish  the  toughness  of  the  iron  made  from  it ;  which  tendency 
might  be  diminished,  however,  by  the  addition  of  a  pure  aluminous 
material,  (pare  clay,)  with  an  excess  of  Irnie  for  the  flux. 

No.  1163 — Coal.  LiAded'^McNairy's  seven  feet  Coal,  working  led. 
Limestone  roof.  Elwood,  MiMmhnrg  county,  Ky" 
A  shining,  moderately  finn,  pitch-black  coal ;  iridescent  on  the  sur- 
fiices  of  the  joints.  Fibrous  coal  between  some  of  the  layers ;  others 
presenting  an  irregular  shining  surface.  Over  the  spirit  lamp  it  swelled 
up  and  agglutinated  into  a  light,  cellular  coke,  giving  out  much  flame. 
G  gravity,  1.287 


Moisture —  3.30) 

Volalile  combiistable  matters 37.80J 


^^  Total  volatile  n 

.   .._    .  (in  the  Qoke) 56.10 

Grej  asiies— 


FUed  wrbon  (in  the  oolte) -.  56.10i   ^^^^^  ^j^.^  _ 


100.00  100.00 

The  percentage  of  mlfhur  was  found  to  be  2.711;  which  is  con- 
siderable. 

No.  1164 — Coal.     Labeled  "  Upper  Cod  at  Airdrie,  used  for  making 

iron,  Mulilet'Aurg  county,  Ky." 

A.  deep  pitch-black  coal,  rather  brittle ;  some  fibrous  coal  between  the 
layers,  and  a  thin  white  incrustation  (of  sulphate  of  lime)  in  some  of  the 
joints.  Over  the  spirit  lamp  it  swells  up  into  a  moderately  dense  coke. 
Specific  gravity,  1.593. 


Volatile  eombuelitilo  mattera. 
Fixed  carbon  (in^ihe  coke).. 
Light-gcej  ashofl .. 


30 '84(  '^'''"' I'l'latile mutters 37 .HO 

^a'lol   Moderately  dense  coke _        63.10 


The  percentage  of  sulphur  was  found  to  be  0.879. 


Silica — 

Alumina,  and  oiides  of  iron  aad  manganese.-. 


Fotash 

Soda 
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NELSON  COUNTY. 

No.  1165 — LiMKTONE.      Leveled  ''Hydraulic  Limestone,  Bardstown, 
I^elson  cowity,  Ky." 
A  greenish-grey,  dull,  fine-granular  limestone. 

No.  116G — LiMESTosB.     Labeled  "Magnesian  Limestone,  Rolling  Fork, 

Nelson  county,  Ky.     Upper  Silurian  formation.'''' 

A  light-grey,  duli,  fine-granular  limestone,  with  small  pores  or  eayities. 
Weatliered  surfeces  of  a  dirty  grey-buff  color. 
Nq.  1167 — Limestone,  {two  spedmens,  a  and  h.)    Lahded  ''Mr.  Vrout- 

man's  Building  Stone,  Nelson  county,  Ky.     Upper  iSilurim  forma- 

iion." 

A  grey-buff,  dull,  fine-gi'anular  limestone. 

COMPOSITION    or   THE9E   FOUR    !.mKSTO:^&S,   BRIKD   AT   212°    F. 


No.  1165. 
Bardetown. 

No.  1166  (a.) 
RolHng  Fork. 

No. 
Rol 

1166  (b.) 
ng  Fork. 

No.  1167. 
Troutman's 

40.480 
24.267 

4.493 
.207 
.819 
.455 
.042 
29.380 

49.780 
34.456 

3.000 
.346 
.475 
.97(1) 
.006S 
10.780 
.987 

not 

48.980 
34,100 

2.980 
.118 

.386 

estimated 

11.430 

1.956 

Alumina,  and  oiidea  of  iron  and  man- 

109.143 

100.000 

100.000 

100.039 

Moisture,  lost  at  212°  F.,  (per  cent.)  . 

0.44 

0.40 

0.20 

0.20 

All  of  these  lim^tones  will  most  probably  be  found  to  make  good 
hydraulic  cement  when  properly  calcined  and  prepared ;  except  perhaps 
the  last  one,  Troutman's  building  stone,  which  does  not  appear  to  contain 
the  proper  quantity  of  silicious  matter.  But  even  this  deserves  trial  in 
this  relation,  as  very  good  water  cement  has  been  made  of  magnesian 
lime  rocks  containing  as  little  silex  as  this.  It  is  probable  that  a  consid- 
erable proportion  of  potash  aids  in  the  formation  of  the  sUicates  which 
are  essential  to  the  hydraulic  property.  These  hydraulic  porous  lime- 
stones are  not  generally  good  building  stones ;  as  was  exemplified  in  the 
building  of  the  court-house,  at  Louisville,  in  which  this  kind  of  rock  has 
undergone  rapid  disintegration,  by  scaling,  under  the  influence  of  the 
atmospheric  agencies. 
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No.    1108 — Fossil   Coral.      Labeled  ^Fmestella  sieUaia.      {Hall.) 
JtmcUon  of   Upper  and  Lower   Silurian  formalmts,  Bardsiown, 
JVeison  county,  Ky.     {Lower  Bilurim  formation") 
An  irregularly  rounded  mass  of  the  fossil  coral :  the  cells  completely 

filled  with  nearly  white  carbonate  of  lime. 

Dried  at  212°,  the  powder  gave  off  0.3  per  cent,  of  moisture. 


Ca-rbonaW  of  lime 

Carbonate  of  magnesia 

Alumina,  and  oiidesof  iron  and  manganeae.. 

Phosphoric  acdd 

Sulphnrie  add 

Potash 


Silei:  and  insoluble  silicates. - 


Quite  a  pure  carboaatfi  of  lime,  which  would  burn  into  a  very  white 
lime. 

No.  1169 — Soil.  L<^eled  '■'Virgin  Soil,  from  woodland,  on  the  farm 
of  Mr.  Felix  G.  Murphy  ;  on  ridge  laitd  between  the  waters  of  Mill 
and  Stuarfs  creeks  ;  north  side  of  Beech  Fork  of  Salt  river.  About 
forty  to  forty-five  fed.  hdow  the  level  of  the  Blaclc  Slate.  Forest 
growth,  heeeh,  sugar-tree,  large,.mhite  and  yellow  poplar,  black  walnut, 
hickory,  white  ash,  mulberry,  paw-paw,  dogwood.  Yellow  {Upper) 
Silurian  rocks.  JVeison  county,  Ky."  {Collected  by  S.  S.  Lyon, 
Esq.) 

Dried  soil  of  a  light  reddish-brown  color. 
No.  1170 — Soil.     Labeled  "Sub-soil  of  the  preceding,  ^c,  ^c." 

Dried  sub-soil  much  lighter  than  the  preceding ;  of  a  reddish  buff- 
color, 

N0.5II7I — Soil.  Labeled  "Soil  on  Felix  G.  Murphy's  farm,  ^c, 
forty  feet  hdow  the  levdoftke  two  preceding  specimens.  Some  flints 
of  sub-carboniferous  or  Devonian  ortySh  thrown  out  of  the  hole  where 
the  spedmen  was  taken,  JVeison  county,  Ky." 

Dried  soil  of  a  light  reddish-brown  color.  Some  irregular  fragments 
of  porous,  decayed  chert,  reddish  ferruginous  sandstone  and  shot  iron 
ore  were  sifted  out  of  this  and  the  succe»3ding  sub-soil  with  the  coarse 
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No.  1172' — Soil.     Labeled  "Stt^-soil  of  the  next  preceding.     Felix  G. 
Murphy'' 8  fm-m,  ^c,  ^c" 
Dried  soil  oi"  a  lighter  reddish-brown  color  than  the  precedii^. 

No.  1173 — Soil.     Lahded  ^TJnder-eJay.     Thirty  feet  leloto  the  level  of 
the  two.  premding  spedmms:  from  five  feet  beloto  the  surface,  on  a 
root  wad.     Felix  G.  Murphy'' s  farm,  Nelson  county,  Ky^^ 
Fragments  of  porous,  fiiable,  magnesian  limestone,  full  of  enerinitel 

stems,  &c.,  wei^e  found  in  this  specimen;  .the  analysis  of  which  is  ^ven 

below. 

No.  1174; — Soji..     Labeled  ^^Soilfrom  an  old  field,  now  in  pasture;  on 

Felix  G.  Murphy'' s  farm,  Mdson  county,  KyT 

Portions  of  magnesian  limestone,  (see  analysis  below,)  were  found  iu 
this  and  the  succeeding  sub-soil,  with  some  cherty  and  ferruginous  frag- 
ments.    Dried  soil  of  a  chrty,  light  reddish-brown  color. 

No.  1175-^Son-.     Lahded  "Sub-soil  of  the  preceding,  ^c^  &c." 
Dried  sub-soil  a  little  lighter  colored  than  the  soil  preceding. 
One  thousand  grains  of  each  of  these  soils,  digested  as  before  described 

in  water  charged  with  carbooio  acid,  gave  up  the  following  materials, 


No-llGP. 

No-ino. 

■^ub  so 

No.  1171. 
So 

No.ms 

ubBO 

0  3S0 

ogo 

9  3 

S3 

o^a 

14b 
3 

No.!  173 
Lnde 

1  600 

3  180 
1  7 
079 
0  6 
0 
03 

1  093 

No.  1174. 
Old  fie  i 

0  350 

130 
9  4 
J16 
0^ 
O^h 
(3^1 
lf> 
ll'> 

No.  11 7,5. 

!-lb-50il. 

Organic  i  volatile  matters 

Alumina,  *  oxides  of  iron  4 

manganese  a  phoBphates 

Carbonate  of  lime 

2  300 

347 
1  630 
517 
06" 
loq 
04 
374 
041 

0  49G 

m 

J50 
060 
091 
0  6 
1J4 

1  410 

100 
1  e(^0 

Wl 

053 
14 

100 
756 

0.300 

.163 

.747 

.063 

.095 

.200 

Loss  (water  ±  carbonic  acid) 

.072 

Waterr   extract,  dried   at 
212-^  F.,  (grains) 

5,655 

1.460 

4.540 

2.100 

5.300 

3.117 

1.B33 

The  cmnpositim  of  these  seven  soils  was  found,  by  analysis,  to  be  as 
follows,  dried  at  400°  F.: 
30 
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Orgnijic  4  volatile  ii 
Alumino, 

Oiide  of  Iron . 

Cai'boDate  of  lime  _ . 

Mugneeia  

Bf  own  oside  of 


Sand  and  insoluble  ^licatea 


Total 

Moisture,  lost  at  400°  F. 


(peroi 


100.591 
3.935 


These  may  be  classed  amongat  our  best  soils.  The  under-clay  does 
not  exhibit  as  miich  richness  in  potash  and  phosphorie  acid  as  might 
have  been  expected ;  but  its  proportion  of  carbonate  of  lime  is  large. 

The  soil  of  the  old  field  shows  a  smaller  quantity  of  potash  than  any 
of  the  soils.     The  sub-soils  do  not  appear  to  be  richer  than  the  surface 


No.  1176 — LiMESTOMi,^  Labeled  "Porous  Magnesian  Limestone  found 
in  the  under-day,  {No.  1173,)  on  Felix  G.  Murp^^'s  land.  Nelson 
county,  Ky.     Upper  Silurian." 

A  friable  dull  grey  rock ;  exhibiting  numerous  fragments  of  encrini- 
tal  stems  on  its  degraded  surfaces.     Powder  of  a  light  buff  color. 

No.  1 177 — Limestone.  Labeled  "YeUow  Magnesian  Limestone  ;  found 
in  soil  No.  1174,  on  Felix  G.  Murphy'' s  farm,  Nelson  county,  Ky" 
Powder  of  a  hght-buff  color. 


No,  1176. 
From  under- 
clay. 

No.  1177. 
Fwm  soil. 

54.080 
39.562 

!054 

'.231 
.240 

.eso 

1.863 

48.080 
29.666 
9.760 

Sulphuric  acid _ 

trace. 
.533 
.134 

10.580 
1.227 

109.000 

100.000 
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The  limestone  No.  1177  contains  a  remarkable  quantity  of  potash, 
and  might  prove  a  hydrauhc  hraestone. 
No.  1178 — Limestone.     Labeled  " Limestone  from  the  Turnpike,  head 

of  Mill  creek,   {used  in  metaling  the  road,)  Nelson  county,  Ky" 

{Sent  by  8.  8.  Lyon,  Hsg.) 

A  fine-grained,  compact,  lightrgrey  limestone,  incrusted  with  and  con- 
taining irregular  veins  of  calcareous  spar,  with  a  bluish-green  (or  grass- 
grSen)  mineral  under  and  mixed  with  the  calc.  spar.  The  graen  nmterial 
is  a  calcareo-magnesian  mineral,  colored  with  oxide  of  iron ;  containing 
no  phosphoric  acid. 


Carbonate  of  lime — -        93.980 

Cacbonate  of  magnesia 2.797 

Alumina,  and  oiides  of  iron  mid  manganese ■361 

Fhosphoriic  add -154 

Sulphuric  acid - W8 

Potash 189 

Soda - - —  trace. 

Silei  and  insoluble  silicates 3.040 


No.  1179 — Soil.     Labeled  ''Virgin  Soil  frtm  the  land  of  Wm.  Price. 
Woodland.    I'orest  growth,  poplar,  beechf  hickory.    Geological  horizon, 
hlaclc  slate.     Nelson  county,  Ky"     (Collected  by  S.  S.  Lyon,  Esq.) 
Dried  soil  of  a  grey-chocolate  color.     Some  rounded  cherty  frag- 
ments were  sifted  out  of  it  with  the  coarse  seive. 

No.  1180 — Soil.     Labeled  "Sub-soil  of  the  preceding,  ^c." 

Dried  soil  lighter  colored  and  more  yellowish  than  the  preceding. 
Some  cherty  and  ferruginous  fragments  were  sifted  out  of  it 

No.  1181 — Soil.  Labeled  '^Soil  taken  forty  yards  distant  from  the 
preceding  two  specimens ;  same  geological  horizon ;  from  an  old 
field  which  has  iwt  been  cultivated  for  three  years.  Nelson  cou^ 
Kyr 

Dried  soil  resembles  the  last  in  color.     Cont^ns  some  cherty  and  fer- 
ruginous fragments. 

No.  1182 — Soil.     Leveled  "Sub-soil  of  the  preceding,  ^"e." 

Dried  soil  hghter  colored  and  more  yellowish  than  the  pi'eceding. 
Contains  some  cherty  fragments. 
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No.  1183 — Soil.     Labeled  ^^  Soil  of  an  old  field;  at  the  horison  of  ihe 
Upper  Silurian  rocks.     Ndson  eouniy,  Ky^     (Collected  by  S.  S. 
Lyon,  Esq.) 
Dried  soil  of  a  dark  grey-buff  color.     Some  iron  gi^avel  sifted  out 

of  it 

No.  1184 — Soil.     Labeled  ^'■Sub-soil  of  the preeeding,  ^c." 

Sifted  out  a  few  fragments  of  iron  gravel. 

One  thousand  grains  of  each  of  these  soils,  (air-dried,)  digested  in 
water  charged  with  carbonic  aeid,  gave  up  of  soluble  matenals  as  vepj'e- 
sented  in  the  following  table : 


Organic  and  volatile  matte 

Alumiua,  aod  oxides  of  ivoc 

ganese  and  phoaphntea  - 

Carbonate  of  lime 

Magnesift 

Sulphuric  Rcid 


0.267 
.094 


The  composition  of  these  soils,  dried  at  400^  F.,  is  given  in  the  fol- 
lowing table: 


No.  1179. 
Virgin  aoil. 

No.  1180. 
Sub-Boil, 

No.  1181. 
Old  field. 

No.  1182. 
Sub-soil. 

No.  1183. 
OH  field. 

Ho.  1184. 
Sub-soil. 

Organic  4  to!  matters 

9.656 

'.643 

.310 
.378 
.076 
.135 
.046 

82.870 

3.809 
3.990 
3.310 
.172 
1.328 

.310 
.161 
.127 
.175 
.038 

86.520 

4.586 
2.S90 
4.235 
.196 
1.214 

.220 
.208 
.050 
.169 
.045 

87.045 

3.785 
4.590 
5,000 
.146 
1.273 

.945 
.162 
.1159 
.206 
.046 

5.149 
2.390 
4.0,^5 
.221 
.503 

.195 
.161 
.084 
.181 
.047 

85.420 
1.614 

4.705 

Carbonate  of  limo 

.246 

Browa  oxide  ofmanga- 

Fhosphoricacitl- 

Sulphuric  aeid... 

.343 
.050 

Saud  and  insoluble  sili- 

S3. 495 

Total _ 

Moisture,  lost  at  400° 

100.160 

100. SIO 

100.958 

■    100.407 

100.0110 

100  000 

3.375 

1.95U 

.« 

2.2.™ 

2.3:0 

2.775 
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In  these  soils,  which  present  general  traits  of  resemblance,  there  may 
be  observed  the  usual  differences  noticed  between  the  composition  of  the 
soil  of  the  old  field  and  that  of  the  virgin  soU.  With  the  exception  of 
the  potash,  all  the  essential  ingredients  are  in  smaller  proportion  in  the 
former  than  in  the  latter,  A  smaller  amount  of  soluble  matter  also  is 
extracted  by  the  carbonated  water  from  the  cultivated  soil. 

No.  1185 — Soil.  Zabeled  "Virgin  Soil,  from  ilie  farm  of  John  Trout- 
man.  Woodland.  Forest  growth,  beeeh,  sugar-tree,  and  poplar. 
Waste  of  the  Black  Slate  and  Upper  Silurian  Limestone;  (ahove  the 
horizon  of  ike  growth  of  cedar :)  Ndson  county,  Kg"  (^Procured  hy 
S.  S.  Lyon,  Esq) 

Dried  soil  of  a  light  chocolate  color.     Some  femiginous  and  eherty 
particles  and  a  small  rounded  quartz  pebble  were  sifted  out  with  the 
coarse  seive. 
No.  1186 — Soil.     Labeled  "  Sub-soil  of  the  preceding,  ^e." 

Dried  soil  a  little  iightfer  colored  and  more  yellowish  than  the  preced- 
ing. 

No.  1187 — SoLL.     Labeled  ^^Soilfrom  the  farm  of  Ralph  Cotton,  north 
side  of  Beeeh  Fork  of  Salt  river,  five  feet  above  the  base  of  the  Black 
slate.     Containing  chert  of  sub-carboniferous  origin,  Ndson  county, 
Ky."    (Procured  by  S.  S.  Lyon,  Esq.) 
Dried  soil  of  a  light  chocolate  color.     A   considerable  quantity  of 

fragments  of  decomposed  chert  were  sifted  oat  with  the  coarse  seive. 

No.  1188 — Soil.     Labeled '^^ Sub-soil  of  the  preceding,  ^c." 

Dried  soil  somewhat  lighter  colored  and  more  yellowish  than  the  pre- 
ceding.    Rome  small  ferruginous  and  eherty  particles  sifted  out. 

One  thousand  grains  of  each  of  these  soils,  digested  for  a  month  in 
water  charged  with  carbonic  acid,  gave  up  of  soluble  matters  as  repre- 
sented in  the  following  table : 
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Organic  and  volatile  mutters 

Aluminii,  and  oxides  of  iron  and  maBganrae  and 

phoephatea . 

Carboaate  of  lime 

Magnegia: —  - 

Sulphuric  add 

Potash -- 


Watery  extra 


t,driedat9ia»F.,(;sr 


Wo.  118&. 

No,  1186. 

No.  1187. 

Virgin  soil. 

Sub-aoll. 

Soil. 

0.7S3 

0.370 

O.GOO 

.131 

.131 

.147 

.530 

.147 

1.430 

.320 

.127 

.223 

.032 

.038 

Dotestim'd 

.065 

.096 

.064 

.0H6 

.116 

.231 

.107 

.979 

.071 

2.in 

1.039 

2.890 

0.793 
.054 


The  composition  of  these  four  soils,  dried  at  4,00°  F.,  is  given  in  the 
following  table : 


No.  lie.-;. 

Virgin  soil 

No.  1186. 
Sub-soil. 

No.  1187, 

Soil. 

No.  1188. 
Sub-soil. 

4.531 
3.749 
2.860 
.196 
.337 
.195 
.031 
.067 
.164 
.031 
87.570 
.279 

2.931 
4.135 
3.410 
.071 
.423 
.160 
.096 
.041 
.164 
.082 
87.845 
1.342 

5.336 
2.490 
4.570 
.371 
.545 
.170 
.947 
.067 
.946 
.059 
85.195 
.714 

4 

Total 

100,000 

100.000 

lOO.OOO 

100.000 

3.335 

3.435 

3.775 

No.  1189 — Marly  Clay.    Labeled  "WMie  Clay,  {or  Siih-soU,)  near 
the  road  on  the  farm  of  Mr.  Stephm  Cambran.     South  of  the  12G^A 
mile  of  Base  Line,  Nelson  county,  KyP     {Procured  ly  /S.  S.  Lyon, 
^sq.) 
A  greyish-white  clay,  mottled  with  yellowish. 

No.  1190 — Clay.     Labeled  "Tellomsk  Clay,  (or  Sub-soil,)  found  imme~ 
diately  under  the  preceding,  ^c.,  ^c." 
A  brownish-yellow,  ferruginous  clay,  or  aub-soit. 
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No.  1189. 
Marly  oky. 

No.  1190. 

FevTugin's 

clay. 

19.960 

59.680 

6.740 

12.360 

.3S9 

.384 

.255 

not  esUm'd 

3.843 

not  estim'd 

12.500 

]01.131 

100.000 

D  clays  might  probably  be  used  with  advantage  on  soil,  in  tbeir 
I  neighborhood,  which  has  been  exhausted  by  long  culture,  or 
which  is  deficient  in  hme,  alumina,  phosphoric  acid,  or  potash. 


No.  1191 — Soil.    Labeled  "Virgin  Soil;  from  the  farm  of  1 

MobUy.    IdrJc  creek  ;  east  of  Boston^  Nelson  county,  Ky.     Ten  feet 
under  the  level  of  the  Black  Slate,  and  probably  derived  in  part  from 
the  Upper  Silurian  rocks."     {Ohtained  by  S.  S.  Lyon,  Esq.) 
Dried  soil  of  an  umber  color.    Some  fragments  of  limestone  sifted 

out  of  it. 

No.  1192 — Soil.    Labeled  "Sub-soil  of  ike  precedky,  §'c.,  ^V." 
Dried  soil  lighter  colored  and  more  yellowish  than  the  preceding. 

No.  1193 — Soil.  Labeled  "Soil  from  an  old  field,  farm  of  Hesekiah 
Mobley.  Lick  creek;  east  of  Boston,  Nelson  county,  Ky.  From 
the  bed  of  ydlovsish  soil  immediately  under  ike  Black  Devonian  Slate. 
The  soil  is  probably  the  waste  of  the  upper  part  of  the  Yellow 
(Upper)  Silurian  rock,  and  of  the  slate  and  shcdy  beds  at  the  base 
of  the  Knob-stone."  {8.  S.  Lyon^ 
Dried  soil  of  a  light  chocolate  color,  with  a  tinge  of  yellowish.     Some 

large  cherty  and  ferruginous  particles  were  sifted  out  of  it. 

No.  1194 — Soil.     Labeled  ''Sub-soil  of  the  preceding,  ^c,  ^c." 

Dried  sub-soil  lighter  colored  and  more  yellowish  than  the  preceding. 
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Some  cherty  and  ferruginous  fragments  were  sifted  out  of  it  with  the 


coarse  seive. 


The  quantity  of  soluble  matters  extracted  from  a  thousand  grains  of 
eaoh  of  these  soils,  by  digestion  for  a  month  in  water  charged  with  car- 
bonic acid  gas,  is  stated  in  the  following  table : 


Oi^anic  ftnd  volatile  ranttere. 

Alumina,  and  oxides  of  irou  and  manganoBO  and 

phuBpliateB -i 

Carbonate  of  lime 

Magnesia 

Sulphuric  acid 

Potash -_ -. 

Soda- - —  - 


.t  212°  F.,  (grama).. 


No.  1191. 
Virgin  soil 


i.no 

.164 


No.  1192. 
Sub-soil. 


No.  1193. 
Old  field. 


No.  1194. 
Sab-soil. 


The  virgin  soil  is  said  by  Mr.  Lyon  to  be  more  immediately  derived 
from  the  Silurian  rocks  than  the  soil  of  the  old  field. 

Tlie  composition  of  these  soils,  dried  at  400°  F.,  may  be  seen  in  the 
following  table : 


No.  1191. 
Virgta  Boil. 

No.  1192. 
Sub-soil. 

No.  1193. 
Old  field 

No.  1194. 

Sub-BOil. 

19.425 
3.490 
1I.3S5 
6.146 
5.710 
.145 
.275 
.0.18 
.420 
.099 
61.495 
.352 

6.207 

10,590 

13.585 

.770 

1.010 

.645 

.367 

.050 

.7110 

.1)83 

64.820 

1.173 

3.986 
1.190 
3.670 
.173 
.415 
.298 
.047 
.050 
.164 
.034 
89.045 
1.699 

AlDmioa - 

5.890 

100.1)00 

100.000 

100.000 

Moisture,  lost  at  400°  F.,  (per  cent.) 

7.825 

9.375 

9.695 

3.475 

The  virgin  soil  is  evidently  of  a  different  character  from  the  soil  of  the 
old  field,  and  probably  was  more  immediately  derived  from  a  limestone 
stratum.     It  conbuns  a  much  gr^iter  quantity  of  alumina  and  oxide  of 


Hosted  byGoOgle 


CHKMICAL   REPORT   OF   GEOLOGICAL   SURVEY.  241 

iron,  carbonate  of  lime,  potash,  &c.,  &e.,  than  may  le  supposed  to  have 
originally  existed  in  the  old  soil.  Its  proportion  of  sand,  &e.,  is  quite 
small.  If  properly  drained,  it  ought  to  be  a  very  fertile  and  durable 
soil. 

NELSON  COUNTY, 
ifo.  1195— Water,  s&nt   {October,  2Zs^,  1857)  itf  Dr.  J.  F.  MsMil- 

Ian,  of  Carlisle,  from  the  ordy  pond  in  an  indosure,  where  cattle  die 

of  milk-sickness  during  the   dry  months,  on   the  farm   of  B.    W. 

Mathers,  near  that  place.     Nicholas  county,  Ky^^ 

The  water  deposited  a  sediment  in  the  jug  on  standing  which  contain- 
ed silex,  (or  fine  sand,)  alumina,  oxide  of  iron,  &c.,  and  appeared  to  be 
simply  fine  earth  washed  fi-om  the  soil. 

The  water  was  carefully  examined  and  submitted  to  a  thorough  anal- 
ysis and  testing  for  the  presence  of  injurious  mineral  matters,  but  noth- 
ing of  the  kind  which  might  be  supposed  to  cause  disease  was  found  in  it. 

The  quantity  of  saline  matters  which  it  contained  was  found  to  be  quite 
small,  only  0.049  per  cent.,  which  had  the  following 

SD   AT  212"    If. 


Carbonate  of  lime  _ _ _ - —      0.02661)   Held  in  solution  I>y  ciir- 

CHrbonaleof  mugnesia .Od.'iHi       bonin  add. 

Sulphate  of  Ume- - UCM3 

Sulphate  of  magnesia- 00744 

Sulphate  of  potash —         .OOays 

Sulphate  of  Boda -00;iS7 

Chloride  of  magneaium. - 0B037 

Silica 00184 

Loss -- OOlOO 

0.043110 

This  is  in  the  proportion  of  rather  less  than  three  and  a  half  grains 
of  saline  matters  to  the  pound  avoirdupois  of  the  water. 
No.  1196 — Soil.  Labeled  "Virgin  Soil,  from  James  M.  Turne/sland, 
from  woodland  pasture.  Primitive  forest  growth,  white  and  red 
oak,  poplar,  some  black  ash,  wild  cherry,  and  a  good  deal  of  beech. 
Waters  of  Stoney  creek,  Nicholas  county,  Kg.  Lower  Silurian  for- 
mation^ 

Dried  soil  of  a  yellowish  dark  grey  color. 
No.  1197 — Soil.     LaJieled  '^  Same  Soil  as  the  preceding,  from  a  field 
vjhich  has  been  more  than  fifty  years  in  mliivaiion;  lying  waste  ever 
since  1852.     tfas.  M.  Turner's  land,  ^c.,  ^c" 
Dried  soil,  lighter  colored  and  more  yellowish  than  the  preceding. 
31 
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No.  1198 — Soil.     Laleled  ^^Suh-soil  of  the  old  field  {ahove  described.') 

Jas.  M.  Turner  s  land,  ^c.,  ^'c." 

Dried  soil  of  a  greyish-buff  color. 

One  thousand  grains  of  each  of  tb^e  three  specimens  of  soils  were 
digested  for  a  month  in  water  charged  with  carbonic  acid ;  to  which  they 
gave  up  soluble  matters  in  the  proportions  stated  in  the  following  tabte  : 


No.  use. 

Virgin  soii. 

No.  U9J. 
Old  field. 

No.  1193. 
Sub-soil. 

0.U27 
.174 

l.fSU 
.144 
.112ri 
J19.1 

.ora 

.21111 
.14.i 

.1-ai 

0.9211 
.(It4 

.ii:iu 

.Qii 
.025 

0  983 

Alumina,  aud  iixldua  of  iiuii  and  n 

a'lnsn.ue^e 

nd  phospliate- 

.(ISO 

.247 

(gram.) 

■i.5iJ 

l.m 

The  composition  of  these  soils,  dried  at  400^  F.,  was  found  to  be  a 
follows : 


No.  1106. 
Virgin  soil. 

No.  1107. 
Old  field. 

No.  1133. 
Sub-soil. 

7. pan 
4.m\ 

4.4e5 

..■iaii 

.7116 
.330 
.211 
.li58 

!'l3l 
81.131) 

e.339 
6.26U 
5.970 
.345 

.270 

!05d 

.336 

.1)71 

79.790 

10U.07ti 

Jtlli.lUS 

9.500 

S.GUO 

The  soil  of  the  old  field  does  not  appear  to  be  as  much  impoveiiKhed 
as  might  have  been  expected;  indeed  it  may  be  considered  still  quite 
fertile ;  most  probably  because  some  of  the  snb-soii,  w  hich  is  quite  rich  in 
the  nutritive  mineral  elements,  has  Jjeoome  mised  with  it  in  the  process 
of  cultivation  of  the  field. 
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OHIO  COUNTY. 

No.  1190— Coal.     Labeled  "£uU  Eun  Coal,  Ohio  county,  Ky." 

A  pave,  shining  pitch-black  coal,  which  breaks  pretty  easily,  and  cle.^ves 
into  thin  layers,  with  some  fibrous  coal,  like  vegetable  charcoal,  in  patches, 
on  the  surfaces  of  the  layers ;  the  rest  of  the  surfaces  being  shining  and 
irifegular.  Over  the  spirit  lamp  it  softens  and  swells  up  a  great  de;  I 
into  a  light  aud  spongy  coke,  giving  off  much  flame.  Specific  gravity 
1.298. 


lUiistura , a.Gd  )  -  ,  ,       ,  ...          ,.  „  ^„ 

VuLitile  ooinbiiallble  milters ii  -H'  \  ^"^^  ■^o'"*''«  """"^i^ ^^-SO 

PuvpliBh-greyUft. :i.hi\  L'£l>l  coke _,  GC.9D 

100-  0  lUd.llO 

The  parcentage  of  sulphur  was  found  to  fce  1.829. 
No.  1200 — Coal.     Lahehd  '^C'rmoford's  Coal,  Ohio  comtii/,  Ki/." 

A  rather  dull  pit^ih-black  coiil ;  nither  tough,  with  an  even  satiny 
cross-fractura  No  fibrous  coal  between  the  layers.  Over  the  epirit 
lamp  it  swells  a  little,  gives  much  smoky  ilame,  and  leaves  a  dense 
coke.    Specific  gmvity,  1.389. 


Vol.itilepomlju-titile  m.ittevs .„      3il.7il 

Fixei  ciirbun  (m  thecukci).__ __       37. >0 

Gfcj  asiies Si  .0(1 


The  percentage  of  sulphur  is  3.234. 


Total  volatile  mtitters 41.20 

Dense  coke 59.  SO 


The  first  coal  appears  to  be  a  good,  soft  bituminous  coal,  but  (he  latter 
contains  too  nuich  earthy  matter  ami  sulphur.  The  ashes  contjiin  more 
alkaliue  matter  than  is  generally  supposed  to  be  present  in  coal  ash. 
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OLDHAM  COUNTY. 

No.  1201 — LiMESi'OKE.  Labeled  ^'^Rock  from  ivhich  the  white  ashy 
soil  teas  derived.  (See  No.  737,  in  Vol.  Ill,  of  these  Keports ;)  one 
mile  iiortheast  of  LaGrange,  Oldham,  counii/,  Ky.  Upper  Silurian 
fonnation.'" 

No.  1202 — Limestone.    Laheled  "Hydraulic  ?  Limestone,  Ciirh/s  Fork 

of  Floyd's  creek,  Oldham  county,  Ky." 

A  fine-granular,  dull,  greenish-grey  rock.     Adheres  slighUy  to  the 
tongue. 


ooMPOsr 

ION    OF  THESE   1.IME3T0NE3,    DRIED    AT 

12"    F. 

No.  1201. 
LaGrange. 

No.  1202. 
Floyd's  oreelt. 

41  ..560 

a4.oao 

'.T,A 

.4SS 

.21)4 

23.5^0 

3.eu 

Alumina,  find  oxides  of  iron 

100. UOU 

lOU.OOO 

;>' ■  Both  of  these  rocks,  which  present  a  strikiog  similarity  of  composi- 
tion, would  very  probably  famish  good  hydraulic  cement,  when  properly 
calcined  and  prepared. 

OWEN  COUNTY. 

No.  1203 — Makl.     Laheled  "Shale,  collected  from  the  spring  {notv  dry) 
supposed  to  cause  milk-sickness.     Waters  of  Dickey's  creek;  a  mile 
and  a  hdf  from  Benj.  Haydmi^s,  Owen  county,  Ky." 
A  dirty-baff  and  brownish  ferruginous  clay-like  substance. 

COMPOSITION,   DEIED   AT   213°    T. 

Sand  and  insoluble  siUcatea 29.940 

Alumina,  and  oxides  of  iron  and  manganese l!).b40 

Carbona.te  ol'  lime - 34.500 

Carbonate  of  magnesia S.asT 

Phoaphoric  Boid __ .934 

Sulphuric  acid... .372 

Potash ^ -. .64a 

Soda-—- -■ - -. -  .UUO 

Watoi- and  loss ..,— „,..,.„... -„„  9.H98 

100.000 
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No.  1204 — Soil.  L(J}ded  "Virgin  Soil,  from  woods,  on  the" first 
farm  after  ascending  the  hill  from  Harmony  to  Stamping-Grotmd. 
Forest  grozvth,  white  oak  on  the  top  of  ike  ridge,  some  beeeh  on  the 
sides  of  the  hill.  Southern  edge  of  Owen  county,  Ky.  Lower  Silvr 
rian  formation." 
Bried  soil  of  a  chocolate-gi'ey  color. 

No.  1205 — Soil.    Laheled  "Same  soil,  from  an  old  field;  on  the  road 

from  Harmony  to  Stamping- Ground,  '^c,  ^e." 

Dried  soil  resembles  the  preceding. 
No.  1206 — Soil.     Labeled  "Sub-soil  of  the  old  Held,  i^c,  ^c." 
No,  1207 — Soil.     Laheled  '^Virgin  Soil j  Weston  J'enkins''  land,  two 

and  a  half  miles  from  New  Liberty^  Owen  county,  Ky.    Forest 

growth,  beech.     Lower  Silurian  formation" 

Dxied  soil'  of  a  chocolate-gvey  color. 
No.  1208 — Soil.     Labeled  "Same  soil  from  a  cultivated  field  on  Weston 

J'enkins^  farm,  ^c,  <Src." 

Dried  soil  a  little  darker  colored  and  slightly  browner  than  the  pre- 


No.  1209 — Soil.     Labeled  '^Sub-soil  from  the  same  cultivated  field, 

Dried  soil  resembles  the  preceding. 

One  thousand  grains  of  each  of  these  soils,  digested  for  a  month  in 
water  charged  with  carbonic  acid  gas,  gave  up  of  soluble  materials  as 
stated  in  the  following  table ; 


No.  1204. 
Virgin  son. 

No.  1205.     No.  1 
OM  field.      Sub 

206. 

No,  1207. 
Virgin  soil. 

No.  1208. 
Old  field. 

No.  1209. 
Sub-soii. 

Orsanio  i  vol.  matters 

Aliimiim,  and  oxides  of 

iron  4!  manganese  ii 

Carbonfl-leoflime 

0.630 

.147 
.3U(1 
.103 
.033 
.079 
.031 
.414 
.033 

0.517   1         U 

.130 
1.330 
.1«3 

!064 

Am 

.124 

333 

06"! 

074 
OiG 
033' 
029 
213 

0..'i55 

,147 
.347 
,161 
.033 
.0.12 
.005 
.164 
.OPG 

0.450 

.097 
.763 
.083 
.033 
.057 
.019 
.254 
.097 

0.333 

.097 
.714 

SulphucLc  add 

,028 

Watery  extract,  dried  at 
312=F.,  (grain*)—. 

1.770 

2,470           I 

317 

1.450 

1,853 

1.G30 
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The  composilion  of  these  six  soils  is  stated  in  the  following  table,  viz : 


No.  laOi.     No,  1205, 
Virgin  soil.    Old  field. 

No,  190C. 
Sub-soil. 

No.  laOT. 
Virgin  soil. 

No.  1208. 
Old  field. 

No.  12C9. 
Sub- soil. 

Orgnnic  &  vol.  mtitters. 

Alumhw.- 

Oxide  ol' mm 

C^rl)Oii..teoniiiie.... 

M.gnesi». 

Brown  oiide  of   mtin- 

4.PG5 
2.  Gas 
9.SI0 

.514' 

.095 

.Oft; 

.(iSO 
,094 

.oas 

88.020 
.73fi 

6. 026 
3.4711 
3.y.i5 

?9?5 

.170 
,17M 
.151 
.009 
.040 

84.8T1 
.257 

4.319 
5,230 
5.2(ill 

i.'nd' 

,iati 
.o:f3 

.271 

.oHa 

83,820 

.a93 

4.il2 
2.545 
3.995 
.Oi'S 
.6oU 

.171 

!04.i 

!oa2 

88.120 
1 .0:-.!) 

5,ai8 
S.lfiO 
3.3lil) 
.IS^I 
.708 

.445 
.210 
,Uf;2 
.149 
.049 

£5.970 
.549 

3.m 

3.ti!!5 
3.7,'5 
.195 
,746 

Phoi'rihoricaeid- 

Sulphuiio  aeid __ 

.2^7 
.058 

Sand  and  insulnble  sili- 

Kjii.mm  1    lOii.iiiju 

1011. 000 

lOO.OOO 

100.000 

Moisture.  Tost  at  iCO°F 

2.375 

a.  395 

9.775 

These  soils,  ivhiuh  are  much  poorer  than  those  bused  on  the  hliie  lime- 
stone of  the  Lower  Silurian  fovraation,  would  he  benefited  by  top-dress- 
ings of  lime  or  miul.  Such  a  marl  as  No.  1203,  fi-om  this  county, 
desoibed  above,  would  answer  the  purpose  admimbly. 

OWSLEY  COUNTY. 

No.  1210 — Carbonate  OF  Ieon.  Labeled  "Carhonaieof  Iron  incrusted 
with  gypsum,  disseminated  in  the  black  shales  iivmty-three  feet  above 
coal  J\'b.  2,  Proctor,  Otvsley,  county,  Ky."  (Obtained  by  Messrs. 
Downie  and  Lesquereux.) 

A  dark-grey,  finegrained  carbonate,  in  flat  pieces  about  an  inch 
thick ;  surfaces  on  both  sides  changed  into  dark  brown  peroxide.  Pow- 
dei'  of  a  dark  dirty  bulF  color.     Specific  gravity  3.271. 

No.  1211 — Carbonate  of  Iron.     Lahded  "Iron  Ore  from  the  north 
bank  of  the  Morth  Fork  of  the  KentucJcp  river,  forty  feet  above  the 
river  surface;  on  the  land  of  John  G.  MoGuire,  one  mile  above 
Proctor,  Owsley  county,  Ky."    (Obtanied  by  Jos.  Lesley,  jr.)     Geolo- 
gical po.sition,  between  the  main  and  upper  beds  of  coal. 
Portion  of  a  large  nodule  of  compact,  fine-grained,  daik-grey  carbonate 
of  iron.     Exterior  surface,  and  surfaces  of  the  craclis,  with  a  thin  coat- 
ing of  yellowish  peroxide.    Some  of  the  fissareB  filled  with  calc  spar. 
Spooific  gravity  3i40i>. 
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COMPOBITION    OF  THESR   TWO   ORES,    DR 

ED    AT   212°    F. 

No.  1310. 
Pro  dor  ore. 

No.  laii. 

Ore,l  mile  nbove 
Proctor. 

3f.391 
22.Sii4 

8!414 

i.tm 

Soda 

.:;47 

lIKI.Oilb 

84.304 

U.70 

O.GO 

Rich  enough  to  be  profit'ibly  smelted  into  ii-on,  but  containing  rather 
more  phosphoric  acid  than  is  desirable  in  iron  ove. 

No.  1212 — Saline  Bffloriscence  called  in  the  netghhorhood  "nitre;'''' 
on  the  shcde  with  the  carbonate  of  iron.     Proctor,  Owsley  county,  Ey. 
(Collected  by  M^srs.  Dowaie  and  Lesquereax.) 
White  satiny,  acicular,  crystalline  powder,  on  and  mixed  with  frag- 
ments of  shale.     The  solution  in  water  was  neutral.     It  is  pretty  pure 
sulphate  of  magnesia,  or  Epsom  salt. 

No.  1213 — Coal.  Labeled  '^Coal  from  the  Big  Vein,  about  three  feet 
to  three  feet  ten  inches  thick,  owned  hy  Philips;  on  the  tvest  side  of 
Mirey  branch ;  about  a  thousand  feet  from  the  river,  and  one  mile 
from  Proctor,  Owsley  county^  Ey.  Geological  position,  under  the 
conglomerate  or  millstone  grit."  (Obtained  by  Jos.  Lesley,  jr.) 
A  pure  looking,  deep  pitch-black  coal,  with  some  fibrous  coal  between 

the  layers.     Over  the  spirit  lamp  it  softened,  agglutinated,  and  swelled 

into  a  Rither  dense  coke;  with  much  smoky  fiame.     Specific  gravity 

1.275. 


:::::           U'.  4    Totaiyolat.leni..ttefs 

Lighi  gcej' asiieB 
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The  percentage  of  sulphur  was  found  to  be  0.796. 

Silica 3.9P4 

Alnminii,  and  oiides  of  iron  and  miiogHnese... Q.ibO 

Lime -103 

Magnesia -  .Stie 

Sulphuric  acid —   .  — not  eslimaled. 

Potash - .-- - -  -231 


No.  1214 — Coal.    Labeled  "Coal  from  IIcGuire's 'Biff  Vein,'  on  Upper 

Siuflebean  creelij  half  a  mile  north  of  Proctor^  Owsley  county ^  Ky. 

Geologiral  poBilion,  under  the  conglomerate."     (Obtained  by  Joseph 

Lesley,  jr.) 

A  pure,  deep-pitch-blaok,  &hining  coal.  Some  fibrous  coal  between 
the  layers.  0\er  the  spuit  lamp  it  softened  and  agglutinated  and  swell- 
ed into  a  modeiately  dense  coke.     Specific  gravity  1.235. 

Moisture—  -.--  —  --- 2.3r?   Total -v-olatlle  miitters  -          39. GO 

Voliitile  combuflUble  m:ittera_„ 37.31  ^ 

FiseJ  carbon  (in  the  coke) 5S.Wl[  Moderately  dense  ooke__          60.40 

Liglil-tawny  asnes l.w^ 

_100.UO  100. Ui) 

The  percentage  of  sulphur  was  found  to  be  0.645. 

Silica - - f.354 

Alumina,  and  oiides  of  icon  and  manganese .OoO 

Sulpharioacid 1^2 


No.  1031* — Coal.  Labeled '' Coal  from  Beaity's  river  hank  Ugvein; 
ninety  feet  above  the  river,  at  its  north  side,  between  Lovjer  Stuffier 
lean  creek  and  Miry  branch,  and  nearly  opposite  to  Proctor,  Owsley 
county,  Ky"  Geological  position,  under  the  conglomerate  or  millstone 
grit."  (Obtained  by  Jos.  Lesley,  jr.) 
A  pure  deep-pitch-black,  shining  coal ;  with  fibrous  coal  between  the 

layers.     Over  the  spirit  lamp  it  softens  and  agglutinates,  gives  much 

snioky  flame,  and  leaves  a  moderately  dense  coke.     Specific  gravity, 

1.338. 

n  their  proper  places,  are  intro- 
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Moisture—-----—^-  — l.SOJ   j^-^  ^oktila  matters...        38.96 

Volatile  oombnaUblB  mstters 3G.7LS 

Fixedcarbon  (U.theooke) 55.111)   Moderately  dense  coke___  61.74 

Urey-pupple  asu o.wj 

100.00  ^00.00 

The  percentage  of  sulphur  is  4.074. 

Silioft ^ — - 1-284: 

Aiuminii,  andoiidea  of  iron  and  manganese 4.il80 

Magnesia -26S 

Sulphnrio  acid,  alknliesj  and  loss .CiC 


POWELL  COUNTY. 

No.  1032 — Carbonate  op  Iron.    Labeled  ''Knob   Iron  Ore,   above 

Stanton,  Powell  county,  Ky." 

A  fine-gtained,  dark-grey  ore ;  weathered  surfaces  dull  reddish-brown 
and  yellowish.    Powder  yellowish  grey.    Specific  gravity  3.3671. 

COMrOSITJOM,  DRIED  AT  313°   f. 

Carbonate  of  iron 51.089)   __-n  q^j         ^    |.  ^f  j^qji 

Oxide  of  iron - 10.5(IU(  .         p      .      . 

Alumina 3.480 

Carbonate  of  lime — 5.780 

Carbonate  of  magne^a 10.043 

Carbonate  of  manganeae 4.034 

Phosphorioadd- 1.088 

Sniphuric  acid .335 

Potaah 527 

Soda 967 

Silex  and  inaoluble  silicates 14.040 

100.081 

No.  1215 — Soil.    Zaided  "Virgin  Soil,  from  Moses  S.  Conner's  farm, 
near  Red  river,  Powell  county,  Ky.    Prindpal  forest  growth,  small 
white  oak,  also  some  hiclcories  of  small  sise.      This  soil  is  chiefly 
derived  from  the  Blaelc  Devonian  shale." 
Dried  soil  of  a  dark  nmber-grey  color.     A  coiisiderable  quantity  of 

fragments  of  daik  giev  tnd  soft  red  ferruginous  slaty  sandstone  was 

sifted  out  of  thi?  soil  >\:th  the  coirse  seive. 

No    1210 — feoiL     Labeled  "Same  Soil,  from  an  old  fidd,  fifteen  to 
twenty  yea) ><  in  aiUiiation     Moses  S.  Conner'' s  farm,  ^c,  ^c." 
Dned  soil  of  a  buif  gio}  coloi      Contains  fragments  of  red  ferrugin- 
ous '^hty  sindstont,  but  not  ho  much  as  the  preceding. 
33 
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0.  1217 — Son..     Labeled  "Buh-soil,  from  the  same  old  field.     Moses 

8.  Conner's  farm,  fy'c,  ^e." 

Dried  sub-soil  of  a  light,  gi-eyish-buff  color.  Con^ins  fragments  of 
ferruginons  sandstone,  like  the  preceding.  These  were  sifted  out  with 
the  coarse  seive  before  proceeding  to  the  analysis. 

One  thousand  grains  of  each  of  these  soils  were  digested  for  a  month 
in  water  charged  with  carbonic  acid  gas,  to  which  they  gaye  up  soluble 
materials  as  represented  in  the  following  table : 


Organic  and  volatile  matteca-. 
Alumina,  and  oxidea  of ' 
Carbonate  of  lime 

Sulphuric  acid 

Potash 


Sillct 


t,  dried  at  213°  F.,  (graina).. 


No.  laie.     No.  1217. 


The  composition  of  th^e  soils,  dried  at  400°  P.,  was  found  to  be  as 
follows,  viz : 


No.  1315. 
Virgin  soil. 

No.  131G. 

Soil  of  old 
field. 

No.  1217. 
Sub-soil. 

S.033 
3.ai5 
4.B85 
.095 
.!>Vl 
.130 
.278 
.273 
.579 
.U31 
81.735 
.100 

5.102 
4.300 
5.385 
.070 
.420 
.220 
.174 
.110 

.ago 

.187 
83.820 

.5*0 

100.000 

100,000 

9.90 

3.00 

The  large  proportion  of  potash  in  these  soils  shows  their  origin  from 
the  black  slate.  They  ought  to  be  fertile  and  durable  soils.  The  only 
deficiency  observed  in  their  composition  is  in  the  lime,  which  can  easily 
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be  supplied  in  top-dressing,  and  which  will,  no  doubt,  much  increase  their 
prodactiveness. 

PULASKI  COUNTY. 

No.  1218 — Carbonate  of  Iron  ;  from  the  coal  mines  of  the  Cumlerlmd 
Cod  Corofany;  near  the  Falls  of  the  Ouniberland  river,  PvlasM 
county,  Kyr     (Sent  by  Gov.  R.  P.  Letcher.) 

A  da  k  t,iey  oi  mouse  coloied  fine  ^nined  compact  carbonate  of 
iron.  Weitheiod  su  i'ice.  le  1  h  h  and  yellowish  Tho  \  ecimen  is  appa- 
rently fiom  a  h\er  about  thiee  ind  i  hilf  inches  thitk 

Carfinnate    f      q  9  TPl)   ^jg  63fi  percent,  of  iron. 

Oxide  of  !r  n  1  'in}  ' 

Carbonate    f  1  me  IS' 

Carbonate  of  raa<Ti  a                                                                 t    ^i 

Carbonat      f  manganeBe  0 

Fhospboc     a   d 

Sulphuric  a  id  ''9=('  US  per  cent,  sulphur. 

FoUeIi  . 

Soda...  034 

Bituminou    m    te  0 

Silex  and  o    i  i)ie  1   ate                                                           8  780 

L063  ...  I  931 

100.000 

Quito  a  rich  carbonate  of  iron. 

ROCKCASTLE  COUNTY. 

No.  1219 — CoAL,/rom  Wm.  Dyre's  bank;  onMcGlure  hrmehof  West 
Fork  of  Skegg's  creek  ;  cAout  eight  miles  east  of  south  from  Mount 
Vernon,  Rockcastle  county,  Ky.     Bed  only  stripped;  three  feet  dis- 
dosed,  hut  is  e^out  forty  inches  thick,  with  about  a  three  feet  head  of 
black  slate  roofing:'     (Obtained  by  Joseph  Lesley,  jr.) 
Rather  a    dull-looldng  coal;  pretty  tough;  not  much  fibrous  coal 
between  the  layers.      Exterior   stained  with  ochreous  oxide  of  iron. 
Over  the  spirit  lamp  it  swelled  up  into  a  spongy  coke.     Specific  grav- 
ity 1.249. 

Moisture.--....-....-.- 1 -GS)   Total  volatile  matters 39.40 

Volatile  oOiubuatible  matters V 

Fined  carbOQ  {in  tlieooke) S3. 96)  g-o^.j  go^e _ (jo.GO 

Buff.gtej  ashes— -  2-34J      ''    ^'  

100.00  100.00 

The  percentage  of  sulphur  is  0.818. 
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No.  1220 — Coal.  "From  Henry  Midlines  hmh ;  in  a  ridge  which 
divides  Moiindsione  from  Skegg's  ereek  waters  ;  one  mile  southwest 
of  his  house,  and  five  mles  southeast  of  Mi.  Vernon,  Rockcastle 
county,  Ky.  Bed  forty  inches  thick,  with  a  capping  of  three  feet  of 
very  hafd,  Uuish,  slaiy  shale;  and  above  it  six  feet  of  blue  shaie" 
{Obtained  by  Jos.  Lesley,  jr.) 
Resembles  the  preceding.     Over  the  spirit  lamp  it  behaved  like 

that.    Specific  gravity,  1.2&9. 

f.tri-iw«i.-™».;.-::::;::r;     i:»i  t...i  „■..». «.»., »8.oo 


The  pei-ceatage  of  sulphur  was  found  to  be  0.685. 


Silica _ 

Alumina,  and  oxides  of  iron  and  manganese... 

Carbonate  of  lime 

Magnesia 

Sulphuric  acid 

Potaah _ 

Soda 


ROWAN  COUNTY. 

No.  1221 — Sahdstohe.     Labeled  "Knob   Building   Stone  j  mouth  of 

Triplett  creek,  edge  of  Rowan  county,  Ky." 

A  fine-grained,  grey  sandstone.     Adheres  to  the  tongua     Powder 
nearly  white.     Specific  gravity,  2.539. 

Dried  at  212°,  its  powder  lost  0.40  per  cent,  of  moisture, 

OOMFOSlTiOS,  DRIED  AT  212°  F. 

Sand  and  inaoluMe  silicates -- 90.940 

Alumina,  and  osides  of  iron  and  manganese 3.965 

Carbonate  of  lime  .- ..; 1.480 

Magnesia i .933 


The  fact  that  this  sandstone  adheres  to  the  moist  tongue  indicates 
that  it  will  absorb  moisture;  and,  consequently,  be  hable  to  ( 
tion  under  the  influence  of  frost. 
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No.    1222 — Soil.      LaheUd  "  Virgin  Soil,  near  Morehead,  Rowan 
county,  Kij.     Forest  growiJi,  white  oaJc,  chestnut,  hickory,  beech  ;  some 
sugar-tree  and  black  walmit." 
Dried  soil  of  a  dirty,  gi-eyish-buff  color.     Some  fvagments  of  soft 

sandstone  were  sifted  out  of  it  with  the  coarse  seive. 


No.  1223 — Son..    Lalded  '■^Soil  from  a  farm  in  Morehead,  Rowan 
county,  Ky,,  fifty  or  sixty  years  in  cultivation.     Knob  formidion." 
Dried  soil  of  a  greyish-buif  color,  lighter  colored  than  the  preceding. 
One  thousand  grains  of  each  of  these  soils,  digested  for  a  month  in 
water  charged  with  carbonic  acid,  gave  up  of  soluble  materials  as  fol- 
lows, "viz : 


No.  1292. 
VirgiQ  Boil 

No.  iaa3. 

Old  fieia. 

S14 
347 
127 

069 

Tlie  composition  of  these  two  soils,  dried  at  400"  F.,  is  as  follows: 


Orgnnic  and  roliitile  matte 

Alumina 

Oiidaof  iron 

Curboaate  of  lima 

Mugneaa 

BrowQ  oxifle  of  manganeef 

Phosphoric  ncid 

Snlphucic  acid 

Potash - 

Soda 

Sand  and  insolnble  ^licuCe 

Total 

Moistuve,  Io3t  at  400°  F. 


No.  1393, 

Nq.  1323. 

Virgin  soil. 

Old  field. 

5.461 

3 

4111 

3 

IIKS 

y-;(l 

.195 

:^ii 

.279 

liih 

.060 

IK! 

.095 
.028 

411(1 

.191 

\m. 

.025 

8fi 

byu 

90.420 

100. Olio 

100. ]40 

1 

850 

1.550 
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The  only  deficiency  observed  in  the  composition  of  the  virgin  soil  of 
this  locality,  Is  in  the  proportion  of  phosphoric  acid.  The  addition  of 
ground  bones,  or  of  super-phosphate  of  lime,  or  guano,  would  doubtless 
make  it  quite  productive,  The  soil  of  the  old  field  exhibits  the  usual 
signs  of  partial  exhaustion :  it  may  be  improved  by  the  same  means, 
just  indicated,  with  the  addition  of  wood  ashes. 

SCOTT  COUNTS. 

No.  1224 — "Shale,  from  milk-sick  district.     Fioyd'^s   Fork  of  Big 
Eagle,  Scott  county,  Ky." 
A  friable,  dirty-grey-buff  shale.     Powder  of  a  light  buff  color. 

No.  1225 — "MtiDSTONE,  from  milk-sick  district.    Floydh  Fork  of  Big 
Eagle,  Scott  county,  Ky."      {From  near  a  sheep  farm  where  the 
disease  was  more  prevalent  tlian  ordinary.) 
A  friable,  dhty-buff,  shaly  rock.     Adheres  to  the  tongue. 


Sand  and  insoluble  ailicatca 

AlumlDi,  and  oxides  of  iron  and  manganese 

Carbonate  of  lime i 

Cncbonate  of  magnesia  and  loss 

Phosphoric  add 

Suipliiiric  acid  .^ 

Potash 

Soda — . 

Water,  expelled  at  a  red  heat 


No.  1224. 

No.  iaa5. 

Shale. 

Mudstone- 

75.990 

77.8i0 

9.140 

I.4B0 

6.220 

Am 

.566 

.338 

.303 

not  estim'c 

.579 

notestini'c 

.047 

3.3C0 

4.340 

These  shtiles  were  fuiiy  tested  for  traces  of  the  poisonous  metals,  but 
nothing  was  found  in  them  which  might  be  supposed  to  occasion  the 
endemic  disease. 

TRIGG  COUNTV. 

No.  1226 — LiMoNiTB.     Laheled  "Pot  Ore  from  D.  IliUman's  Empire 

Furnace,  Trigg  county,  Kt/." 

A  curved,  in-egular  layer  of  dense,  dark  colored  hmonite,  inclosing 
a  large  cavity,  through  the  walls  of  which  project  some  remains  of 
coralloid  bodies,  (probably  cyathophylli.)    Exterior,  soft  ochreous  ore,  of 
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red,  yellow,  and  browu  colors.    Powder  of  a  handsome  ,^panish-brown 
color. 

No.  1227 — LiMONiTE.     Laheled  "Brotvn  0?'e,  Empire  Furnace,  ^c." 

A  dense,  dark-brown  linionite;  in  pretty  thick  irregularly  curved 
layers,  incrusted  with  bright  red,  yellow,  and  brown  soft  oohreous  oie. 
Powder  of  a  brownish-yellow  color. 


No.  1326. 
Pot  ore. 

No.  1297. 
Brown  ore. 

86,540 
.580 

a  trace. 
.289 
.1&4 
.374 
.166 
.153 
.076 
7.080 
5.560 

101. 043 

1.400 

60.605 

The  "pot  ore"  is  the  richer,  but  the  "brown  ore"  will  doubtless  yield 
the  tougher  iron  of  the  two. 

No.  1228 — Limestone.    Laheled  '^ Grey  Limestone  used  as  a  fiux  at 

Umpire  Furnace,  Trigg  county,  Ky" 

A  moderately  coarse-grained  dark-grey  limestone,  containing  fossils 
and  presenting  shiuing  crystalline  fecets. 


Carbonnte  of  Hdj 
Carbonnte  of  tun 
Alnminit,  and  ox 
Phosphoric  acid. 
Sulphuric  acid__ 


93.040=52.21  per  cent,  of  lim. 
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Well  suited  for  the  use  to  which  it  is  applied ;  especially  as  it  con- 
tains no  phosphoric  add.  It  wonkl  he  still  better  did  it  contain  less 
sulphuric  add. 

No.  1229 — Ikoh  Fdekacb  Slag.     Lohehd  ''Slag  from  Empire  Fur- 
nace, Trigg  county,  Ky." 

A  dense,  smoky-blue  and  grey-blue  slag ;  mottled  with  dark  (car- 
bonaceous^) matter;  opalescent;  translucent  on  the  thin  edges;  con- 
taining a  few  air-bubbles.  Before  the  blow-pipe  it  easily  fuses  into  a 
light  bottle-green  glass. 


Silica 

64.480 

C„nW™s„g„ 

1=33.48.1 

MagneaU 



1.304-,- 
6.4{ia-,,. 

.421 

1.434 

Plioaphoricacid- 

Salpburio  acid  .._ 

Potish. - 

:::::::::\E: 

trucks. 
.319-..„ 
100.036 

319 

.182 

10.514 
;''"""'""         '  1    is 

The  osygeii  in  the  bases  ia 

tQ  tliat  in  llw  siiic 

33.485 
1^33.485 
lo    3.9U4 

This  slag  approaches  veiy  nearly,  in  composition,  to  what  is  called  a 
tri-silicate;  and  the  large  proportion  of  protoxide  of  iron  in  it  (6.462 
per  cent.)  shows  that  the  addition  of  more  limestone  to  the  flux  would 
be  beneficial.  By  reference  to  the  former  volumes  of  the  Report,  it  will 
be  seen  that  most  of  the  charcoal  furnaces  in  the  northern  portion  of  the 
State  use  limestone  enough  to  produce  a  h-sihiah  %bg,  and  doubtless 
the  larger  quantity  of  lime  tends  to  remove  sulphui  and  othei  impurities 
injurious  to  the  iron.  The  addition  of  some  alummous  miteiial,  (free 
from  phosphoric  acid,)  to  the  flux  of  the  Empne  tuiuire  ini!:,ht  also  be 
an  improvement. 

No.  1230 — Pig  Iron.     Laheled  "Sharp  lion,  Lmpii  e  Fumact,  ^c." 

A  fine-grained,  dark-grey  ii-on.  Yields  to  tlie  file  and  extends  some- 
what under  the  hammer. 

No.  1231 — Pig  Iron.     Labeled  "Foundry  Iron,  Empire  Furnace,  ^c, 

Rather  a  fine-gi-ained,  dark-grey  iron.  Yields  easily  to  the  file ;  in 
small  fragments  breaks  readily  under  the  hammer. 
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No.  1232 — Pig  Iron.     Labeled  ''White  Iron,  Empire  Furnace,  ^c. 

Very  hard  and  brittle ;  quite  light  colored :  presenting  a  confused, 
bladed,  semi-crystalline  appearance  on  the  fractured  surfaces.  Dissolves 
with  difficulty,  in  dilute  acids,  and  by  means  of  iodine  in  warm  water. 


COMPOSJTION  as  THESE  THBEE  sreCIJllF.^ 

S  or  FIG  IRO 

No  1230. 
Sharp  iron. 

No.  1331, 
Foundry 

No.  1939. 
White  iron. 

99.984 
2.700 
9.060 
.139 
1. 104 

.177 

.926' 
.1152 

.U94 

93.666 
3.200 
1.360 
.133 
J. 536 
.136 
.367 
tpBce 
.264 
.1(4 
trace. 
.3^9 
.226 

100. 062 

1(11. 34[ 

4.7GU 

4.560 

7.0639 

7.4873 

For  the  analysis  of  the  hearth  sandstone  used  at  this  furnace,  see 
Union  county. 

The  specimens  from  the  Trigg  county  furnaces  were  collected  by  Mr. 
Jno.  Bartlett 
No.  1233 — Ldionite.      Labeled  "■'■Fot  Ore^  from   the  ore   beds  of 

Centre  Furnace,  two  and  a  half  miles  back  of  Empire  Furnace,  Trigg 

county,  Ky^ 

A  geode  formed  of  a  layer  of  dense,  dark-brown  limonit^  about  half 
an  inch  in  thickness,  forming  the  walls  of  an  in-^ular  cavity,  three  to 
four  inches  in  diameter.  Exterior  of  the  geode  composed  of  soft  ochre- 
ous  ore.  Interior  surface  generally  hard,  and  sometimes  beautifully 
iridescent,  sometimes  smooth  and  pohshed,  mammillary,  or  botryoida!. 
Occasionally  the  cavity  of  the  geode  contains  clay,  caste  of  fossil  shells, 
or  crystals  of  sulphate  of  lime;  almost  always  they  are  filled  with  water 
and  mud,  the  analyses  of  some  specimens  of  which  are  given  below. 
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These  geodes  of  limonite,  called  by  the  furnace  men  "pots,"  are  fre- 
quency found  of  very  great  size.  The  powdered  ore  is  of  a  reddish- 
brown  color. 

No.  1234 — ^Limonite.      Labeled  '^Brozvn  Ore,   Centre   Furnace   Ore 
Bed,  Trigg  county,  Ky" 
A  dense,  dark-brown  limonite,  in  thick  irregular  layers  coated  with 

red,  ochreous  ore.     Powder  brownish-yellow. 

No.  1235 — ^liiMOMlTB.     Labeled  ''Brown  Ore  from  aled  close  to  Cen- 
tre Furnace,  Trigg  county,  Ky.     Too  near  to  the  furnace  to  he  work- 
ed; considered  superior  ore  by  the  manager." 
A  dense,  dark-brown  limonite ;  containing  several  small  cavitira  lined 

with  small  quartz  crystals,  and  a  sihcious  incrustation.     Powder  of  a 

yellowish-brown  color. 


oo.«m.o»  0.  T,.n  ,imr.«  o. 

3ia=  F. 

No.  1333, 
Pot  oce. 

No.  1234. 
BcoiTD  ore. 

No.  1233. 

Brown  ore 
near  furnace. 

78.840 
I.3aD 

.87:1' 
.980 
.4S3 
.441 
.370 
.1117 
11.580 
3.730 
1.336 

73.540 
l.'dtO 

.50o' 
.640 

.aao 

.097 
.359 
.123 
9.740 
11.330 
3.081 

73.340 

AH 

Potash 

.389 

100.000 

lOO.OOO 

47.330 
0.600 

51.511 
0.340 

No.  1236 — LiMESTOSB.      Labeled  "Lmeslone,  used  as  flux  at  Centre 
Furnace,  Trigg  county,  Ky.     Found  in  the  neighborhood." 
A  grey,  fossiliferous  limestone;  glistening  with  small  crystalline  facets 

of  calcareous  spar. 
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coiiprisiTinN,  nn!ED  at  313°  f. 

Cnrbonate  of  lime _ _ _.        94.940=53.976  percent,  of  lime. 

Carbonate  of  magnesia _ _  1,958 

Alumina,  »nd  osides  of  iron  and  manganese .280 

Phoaphorie  acid .156 

Sulphuric  acid not  estimated. 

Potash ___ .181 

Soda._ _ __  ,166 

Silei  and  insoluble  sllicatea 9.840 

1110.531 

No.  1237 — Iron  Furnace  Slag.     Laheled  "Slag  from  the  Grey  Iron, 

Centre  Furnace,  ^c." 

Translucent,  purplish-blue,  marbled  with  opalescent  grey-blue.  Before 
the  blow-pipe  fuses  readily  into  a  clear  glass,  which  becomes  filled  with 
air-bubbles  on  continuing  the  heat  in  the  oxidating  flame. 

No.  1238 — Iron  Furmace  Slag.     Laheled  "Slag  from  the  Livehj-Qrey 

Irott,  Ctnhe  Furnace,  ^V " 

Ohve-green,  tianslutent  on  the  cJge& ,  containing  many  large  air- 
bubbles,  as  well  as  numeion<5  minute  ones  Before  the  blow-pipe  it  is 
not  so  fusible  as  the  pieccdmg     melting  into  an  olive-green  glass. 


No,  J237. 
Sliig  (grej        Osjgen. 

No.  1 

Slag  [Lively- 
_  grey.) 

63.680 

2K088 
.965 
3.5(12 

.269 
1.630 

.leo 

.174 

100.000 

11.5 

333. 
Osyge.1. 

Silica 

65.140    =  33.833 

7.580    =    3':5il3" 

33.715    =     6.761 

.836    =       .330 

1.404    =       .310 

.171     =       .038 

marlted  traces 

not  estimated 

1.564    =       .265 

.338    =       .058 

=  "4;i50 
=  6.002 
=         .385 

Miignesia . 

ii'ked  traces. 

Sulphuric  acid 

=  .370 
=         ,056 

Loss " 

100. 000          11.305 

11.305  to  3:). eaa 
1  to  3.991 

11.566 
66  to  33,064 

Tlie  oxygen  in  the  bases  is  to  that  in  tlie 

These  approach  very  nearly  to  the  composition  of  tri-silicates. 

:^o.  1239 — Pig  Iroh.-    Labeled  ^'Grey,  or  Foundry  Iron,  Centre  Fir- 
nace,  ^o." 
A  dark-grey  iron,  moderately  coarse  grained,  specular ;  the  flat  gran- 
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ules  being  quite  briilianfc.     YieWs  easily  to  the  file.     Small  fragments 
easily  crushed  under  the  hammer. 

No.  1240 — Pig  Iron.     Labeled  "Lively  Grey  Lron,  {forging,)  Centre 

Furnace,  ^c. 

A  fine-grained,  light-grey  iron ;  quite  hard ;  yields  with  difficulty  to 
the  file.  Extends  very  little  under  the  hammer ;  small  fragments  soon 
break  to  pieces  when  hammered. 


COMPOSITION    OF   THESE   TWO   SPECIMENS    0^   PIQ   IHO 

No.  1339. 
Grej  iroa. 

No.  1340. 
Livelj  grey 

94.7S6 
a.  600 
1.700 

i.Mh 
.lf4 
.177 

.3c5 

.048 
.043 
.081) 
.133 

Manganese _ 

.IB3 

11)1.409 

4.300 

7.125G 

By  the  kindness  of  Mr.  S.  S.  Goodrichj  of  Centre  farnace,  I  was 
supplied  with  two  specimens  of  the  water  contained  in  the  cavities  of  the 
'pot  ore '  of  this  region,  and  was  thus  enabled  to  submit  it  to  analysis, 
^  follows : 

No.  1241 — Water  from  interior  op  Pot  Ore^  Centre  Furnace,  Trigg, 
county,  Ky.,  labeled  '^Liquid  from  interior  of  Poi  Ore.  The  walls 
of  the  'pot'  were  solid  and  compact,  and  froni  one  to  three  inch^ 
thick.  This  'pot'  was  smTounded  by,  or  a  part  of,  a  lump  of  ore 
that  would  have  weighed  six  tons  (!)  and  it  was  taken  from  near  the 
middle." 

The  liquid,  which  was  sent  to  me  in  a  bottle,  (marked  No.  1,)  contain- 
ed a  large  proportion  of  tenaceous  dark-brown  mud.     (See  below  for 
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analj'sis  of  thii5  sediment.)     The  cork  of  the  bottle  was  sensibly  darken- 
ed, as  by  the  action  of  a  salt  of  iron. 

Evaporated  to  dryness  at  212'^,  the  filtered  liquid  left  only  0.405 
per  cent,  o(  saline  matters  j  ^\hich  was  principally  composed  of  stil- 
phates  of  magnesia,  lime,  and  manganese,  with  a  little  sulphate  of  iron, 
and  a  small  proportion  of  dilorides. 

No.  1242 — Water  from  the  interior  of  Pot  Ore,  Centre  Furnace, 
4*^,  labeled  "Liquid  from  a  large 'pot' embedded  in  clay.  It  was 
rolled  out  and  broken,  and  found  to  contain  nearly  three  quarts  of 
the  liquid.  The  shell  was  from  one  to  four  inches  thick,"  (Sent  by 
S.  S.  Goodrich,  Esq.)  Bottle  No.  2. 
There  was  a  small  quantity  of  brownish  sediment  in  the  bottle.     The 

cork  was  only  slightly  deepened  in  color.     Specific  gravity  1.0065. 
Evaporated  to  dryness,  it  left  0.84  per  cent,  of  saline  matters,  diJed 

at  212"  F.,  which  was  of  the  following 

Sulpliabeof  mnngiineBe - 0.308 

SulphiiCeof  miignesia  .._ .SfiS 

Sulphate  of  pulasli. .W-J 

Sulphnieof  lime _ _ .136 

Chloride  of  WKiium _ .037 

Carboiiales  of  lime,  mugnesia  nndiron  and  loss .OcS 

Sjiline  matters,  dried  at  212° U.B40  per  cent. 

No.  1243 — ^''Sediment  from  the  waier  inclosed  in  the  Pot  Ore,  Centre 
Furnace,  Trigg  county,  Ky^ 
An  umber  colored  earthy  material,  in  soft  friable  lumps. 

ED    AT    212°    F. 


Sand  andinsolnWeailicatea 8fl.3E0 

Alumina,  aid  oiidea  of  iron  and  manganese 3.5S0 

Lime ,-.--        a  trace. 

Magnesia— - -  .700 

Fhnjphoric  add _ _ ,  .092 

Sulphuric  acid not  eatlmated. 

Punish - - - 733 

S.iUa -.- - — -,  .296 

C-.irbonaceni\s  miitter _ - _-.  3.000 

Watef,  expelled  at  red  heat 3.940 


The  presence  of  the  above  described  saline  solution  in  the  inteiior 
of  the  "  pot  ore,"  where  it  has  probably  existed  for  ages,  is  a  singular 
feofe;  which  may  throw  some  light  on  the  character  of  the  chalyb^ta 
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water  from  which  the  hydrated  oxide  of  iron  (limonite)  was  originally 
deposited.  The  sediment  examined  is  an  eai"thy  matter,  or  dried  mud, 
of  the  nature  of  common  soil. 

No.  1244 — Limonite.  Laheled'^Pot  Ore,  from  Fulton  Furnace;  Uvo 
and  a  half  miles  northwest  of  Empire  Furnace,  Trigg  county,  Ky." 
A  dense,  dark  brown  layer,  incrasted  with  cinnamon  colored  ochreoug 

limonite,  and  including  an  irregular  cavity.     Powder  ■  yellowish-brown. 

No.  1245 — Limonite.     Laheled  "Brown   Ore,  from  Fulton  Furnace, 

A  dense,  dark  bi-own  limonite;  not  adhering  to  the  tongue;  covered 
with  brownish-yellow  ochreous  ore.     Powder  yellowish-brown. 


COMPOSITION    OF   TJiESE   TWO   I-IMOiVITES,   DKIED    AT   212°    F, 

No.  1244. 
Pot  ore. 

No,  1345. 
Brown  ore. 

77.070 
.480 

.773' 
.5^0 
.4:18 
.097 
.:i08 
.270 
9,4H(I 

lfilJ.59e 

5H.973 

0.800 

The  "brawn  ore"  contains  more  phosphoric  acid  than  the  "pot  ore," 
and  hence  the  iron  made  from  it  may  not  be  so  tough  as  that  from  the 
latter. 

No.  1246 — LiMiSTONE.     Laheled  "Orey  Limestone  used  as  a  flux  at 
Fidton  Furnace.     Found  near  i 


A  grey,  fo^iliferoiis, 
iacets  of  calc.  epar. 


Hmestone ;  glimmering  with  small 
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No.  1247 — L1ME8TOSE.     Labeled  "Black  Limestone,  sometimes  used  as 

a  flux  at  FuLon  Furnace;  but  the  grey  is  considered  the  best,  and  is 

nozo  used.'" 

A  dark-umber  colored  limestone,  (nearly  black.)     Bituminous   and 
fossiliferous.     Fine  granular  with  small  facets  of  calc.  spar. 

Powder  of  a  bufi-grey  color. 

tEU    AT   212°  F. 


No.  1246. 

No.  1247. 
Black  limestone 

8B.180 
4.335 

.951 
.(IS4 
9.520 

102. SOU 

--= 

0.200 

n  eon 

.487 

The  grei/  is  obviously  a  better  limestone  for  the  flux  for  the  iron  fur- 
nace than  the  black,  containing  more  lime  and  being  more  free  from 
injurious  impurities.  The  black  limestone  is  the  best  for  agricultural 
purposes,  for  spreading  on  land  to  increase  its  productiveness ;  for  wbich 
it  is  very  well  adapted  by  its  large  proportions  of  phosphoric  and  sul- 
phuric acids  and  the  alkalies. 

No.  1248 — Iron  Furnace  Siao.     Labeled  "Slag  from  ike  Fulton  Fur- 
nace, Trigg  county,  Ky." 

A  dense,  greyish  light  blue,  translucent,  and  bluish-grey  opake  and 
opalescent  slag.  Before  the  blow-pipe,  it  fuses  without  difficulty  into  a 
clear  hght  bottle-green  glass. 


Silica — 

Alumina 

Lime 

Magnesia _ 

.-        64.880 

8.980 

ai.ario 

1.087._ 

..'i40  _ 

s.efM- 

1.533 

Contftin 

ng  osjireii 
4.197 
6.(l2g 
.434 
.121 
.590 
.260 
.002 

11.722 

1       IB 

=3.9.687 

Oiysen  in  tha  basea  is  to  that 

a  the  ailicB,  n 

lOi.aSS  oxygen 

a» 

0  33.687 
a    2.674 
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This  slag  was  found  to  contain  phosphoric  acid  also,  hut  its  quantity 
was  not  estimated.  This  slfig  approaches  in  composition  to  what  is  call- 
ed a  tri-siUcate.  More  limestone  in  the  flux  could  be  advantageously 
employec^at  this  furnace. 

No.  1249^Pia  Iron.     Labeled  "Sharp  Iron,  (lively  gre^,)  for  forging, 
^  '^Fulton  Furnace,  Trigg  county,  Ky'' 

A  fine  grained,  dark-gi-ey  iron.  Yields  easily  to  the  file.  Small 
fi'agments  extend  a  little  under  the  hammer,  hut  soon  break  to  pieces. 

No.  1250 — Pig  Irok.    Lahded  '^Grey  Iron,  used  for  foundry  purposes, 

FuUon  Furnace,  '5'c,  ^"c." 

A  moderately  coarse-grained  iron,  with  brilliant   flattened   grains, 
(specular?)     Yields  easily  to  the  file.     In  small  fragments  it  ( 
easily  under  the  hammer,  and  does  not  extend  much. 


No.  lilA'i. 
Shiirp  iron 

No.  J  250. 
Grey  iron. 

S3. 546 
3.. ISO 
1.641 
.276 
I.OOW 
AU 
.06!) 

.264' 
.064 
.(170 
.192 

93.204 

.976 

.Mf4 

100.67a 

.-i.OOO 

7.1440 

The  "sharp  iron"  is  quite  a  pure  specimen,  and  ought  to  produce 
tough  malleable  iron. 

TRIMBLE  COUNTY. 

No.  1251 — Fossil  Shells.    Labeled  "Murchisonia  sp?  TrimUe  county, 

Ky.     What  composition'?'" 

Detached  specimens  of  fossil  shells  of  the  genus  Murchisonia,  with 
their  cavities  filled  with  calc.  spar  and  1: 
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Caitionate  of  lime - 94-880 

Carbnnat*  of  ma|(iiesiib _ _ 1.119 

Alumina,  and  oiiiiea  of  iron  and  manganese .680 

Phosphoric  acid .059 

Sulphurio  add _  .SOO 

Potash _._ .193 

Soda.._ ___ .0B3 

Silei  and  insoluble  silicatL'a -- y.4S(l 

Loaa  .._ _.  _ .307 

100.000 

They  do  not  differ  muoh  in  composition  from  the  limestone  in  which 
they  are  found. 

UNION  COUNTY. 

No.  1252 — Impure  Bituminous  Limohite.     Labeled  "Black  Band  Iron 
Ore.     Over  the  first  coal  at  Curlew  3£nes,  Unimi  county,  Ky." 
A  dull,  almost  black,  shaly  ore ;  very  fall  of  small  particles  of  yellow 

iron  pyrites,  and  covered  with  effloresced  sulphate  of  iron.     Powder 

nearly  black. 

cOitPoamoM,  db(ed  at  212°  f. 

Oiidaofiron _ _- 38.940 

Alumina — — --.- _  .778 

Carbonate  of  limo -580 

Magnesia .,- .fil5 

BfOwD  oxide  of  manganese -580 

FhosjihoriE  acid 502 

Sulphuric  acid - -  1.436=1.775  sulphur. 

Potash... , .333 

Soda - .3(11 

Sifejt  and  insoluble  silicates 11  -300 

Bituminous  matters _ 37.800 

Combined  water 5.101) 


Dried  at  212°  F.,  it  lost  as  much  as  7.C0  per  cent  of  moifetme      Too 
impure  to  be  used  as  an  ore  of  iron. 

No.  1253 — Sandstone.     Labeled  '^Hearth-stone  used  at  Empire  Fur- 
nace, (Trigg  county^  hroughifrom  Caseyville,  Union  county,  Ky." 
A  friable  sandstone,  made  up  of  clear  rounded  grmns  of  quartz ; 
soniepartswithoutany  appearance  of  cement;  in  other  parts  brown  from 
the  presence  of  oxide  of  iron,  &e.    Powder  of  a  light  buff  color. 
34 
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Sand  and  jnsolvible  silicates 

Aliiraiiia,  and  osidea  of  iron  ami  inangnnese 

Lime _ 

Mngnesia 

Phosphotio  acid 

Sulphurio  acid 


Water,  espelled  at  rod  heni.. 


Dried  at  212°  F.,  it  lost  0.30  pev  cent,  of  moisture. 
A  similar  sandstone  from  this  county,  used  for  heajth-stoae  at  Suwan- 
nee furnace,  is  described  under  the  liead  of  Lyon  county. 

No.  1254 — Coal,  (camel)     Labeled  "Upper  pari  of  Payne  and  Ber- 

ry's  Coal  tmoti  county  Kj 

General  color  dull  bhck  with  irregular  blotches  of  shining  pitch  black, 
and  numeitu  pitchen  of  jellow  pyrites;  in  some  parts  imperfect  c^ts 
of  bi-valve  shell**  and  a  fiigment  of  vegetjible  charcoal.  Generally 
scarcely  soiling  the  hinds  0\er  the  spirit  lamp  it  decrepitated  some- 
what^ but  did  not  swell  up  noi  igglutinate. 

No.  1255 — Coal.     Lalckd   Lower  part  of  Payne  and  Berryh  Coal, 

A  bright  pitch-black,  pure  coal ;  breaking  easily.  Hbrous  coal,  like 
the  charred  remains  of  reed  leaves,  between  some  of  the  layers ;  but  the 
cleavage  surfaces  are  generally  glossy  and  in-egular,  with  an  approach  to 
the  bird-eye  structure.     No  appearance  of  pyrites. 


raOXTMATE    ASiLYi^lS  OF  THESE  TWO   SPEClMEfJS. 

No.  1954. 
Upper  part. 

Moisture - _- _ 

2.00 

100. (JUO 
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Moisture !  4.50 

Vdliuile  combustible  inaUera _ ■  37.10 

Fixed  carbon 1 '  55.10 

Ditrk  purplish -grey  athes ;  3.30 


Totiil  volatile  matters _ _ 41. GU 

Light  coke 5a. 40 

Percentage  of  sulphur |  3.2C2 

Specific  grarity j  1,374 

A  marked  diflerence  will  be  seea  in  the  composition  and  purity  of 
these  two  samples. 

coaposmoN  of  the  ash  op  no.  1255,  (lower  part.) 

Silica - — - _ 1.044 

Alumina,  and  oxides  of  iron  and  manganese S.OfO 

Lime -,- - - _ 103 

Magnesi;!-— _ 133 

Sulphuric  acid .UtiH 

3.43S 

Traces  of  alkalies  and  phosphoric  acid  were  present. 
No.  1256 — Coal.     Labeled ''Camiel  Coal,  upper  part,  at  Casey'' s  mines, 

Union  county,  Ky^ 

"A  half  inch  layer  of  cannel  coal  with  a  quarter  of  an  inch  of 
pyritous  bituminous  shale  above  it,  and  bituminous  coal  under," 

A  dull  black,  tough,  satiny  looking  coal.     Over  the  spuit  lamp,  frag- 
ments swell  very  little,  aotl  do  not  agglutinate.     Specific  gravity  1.282. 


Moisture  ..,.-,.-—-.-- 0.40J   ^  ^  volatile  matters,.          35.30 

VoluMle  combustible  matters 35,,')(!J 

Fitted  carbon   - 48.20    pretty  dense  coke C4.10 

Light-grey  asnes Ju-W(.) 

100.00  lUO.OO 

The  percentage  of  mlphur  was  found  to  be  1.017, 


Silica - - -- -- -  -       10.444 

Alumina,  and  oiidea  of  iron  and  manganese 4.138 

Lime.- —         trace. 

Magnesia- .399 

Phosphoric  acid 1^2 

Sulphuric  acid _ 060 

Alkalies  »nd  loss filT 

15.900 


Hosted  byGoOgle 


268  CHEMICAL  REPORT  OF  GEOLOGICAL  SURVEY. 

Tiie  ash  of  this  impure  coal  contains  notable  proportions  of  pbos- 
phoric  acid  and  the  alkalies. 

No.  1257 — Coal.     Labded  "Bird's-e^e  Coed,  N'o.  10,  oi'  fint  coal  at 

Curlew  mines,  Union  county,  Ky." 

A  dull-black,  tough  cannel  coal ;  with  a  curled-maple-like  structure. 
The  surface  of  the  specimen,  especially  on  the  lines  of  cleavaga,  had 
become  covered  with  effloresced  sulphate  of  iron,  although  it  had  been 
kept  m  a  comparatiYcly  dry  room,  warmed  with  a  constant  fire.  Over 
the  spirit  lamp  it  softened  and  swelled  very  little ;  burnt  with  much 
smoky  flame,  lowing  a  pretty  dense  coke.     Specific  gravity  1.328. 


[  Total  volatile  mattera...  41.30 


Moisture 

Volatile  combustible  matters 

ElfllSr-Sl"""'"' fl'S  f"ttram»coke SS.70 


!y- purple  ashes  .. 


The  percentage  of  mlplmr  was  found  to  he  9.639. 


Mngnesia  — 
Sulphuric  ai 
Alkalies 


Submitted  to  destructive  distillation  for  the  production  of  oil,  &c,, 
yielded  the  following  products,  viz : 


The  gases  from  a  thousand  grains  measured  seven  hundred  and  five 
cubic  inches,  and  were  not  remarkable  for  illuminating  powers.  The 
remaining  coke  was  porous  and  aggregated  into  a  single  mass.  If  the 
specimen  tried  is  a  fair  sample  of  this  coal,  it  does  not  promise  much 
for  the  manufacture  of  coal  oil.  It,  moreover,  contains  much  more 
sulphur  than  the  average. 
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No.  1258 — Coal.     Labeled  "Efjiiivalent  of  Belts  Cod.     Coat  Com- 
pany bank,  toiun  of  Mulford,  Union  county,  Ky" 
A  deep  pitch-black,  somewhat  brittle,  shining,  coal,  cleaving  into  thin 

layers,  with  irregular  shining  surfaces,  and  little  or  no  fibrous  coal  or 

pyrites.     Exterior  covered  with  orange  colored,  ochreous,  oxide  of  iron. 

Over  the  spirit  lamp  it  softened  and  agglutinated  into  a  spongy  coke. 

Specific  gravity  1.295. 


_!00.0I) 

The  percentage  of  stdphur  was  found  to  be  1.609. 


A  very  good  bituminous  coal. 

No.  1259 — "Ferruginous  Limestone, //^'ee^  to  twenty  inches  thidi,  over 
the  ^'■WdV  Cod,  at  Mulford's,  Union  county,  Ky.  How  much  ironV 
A  dull,  greyish-black,  fine-grained  rock.    Not  adhering  to  the  tongue. 

Powder  mouse-colored.     Specific  gravity  2.686. 

tIED    AT   aia"    F. 


Carbonate  of  lime _ 47.3B0 

Cnrbonate  of  magacsia 19.601 

Carbonate  of  iron - - 13.556 

Carbonate  of  manganese .792 

Alumina - - -      4.000 

Phosphoric  add - .84B 

Sulphuric  acid. _ 392 

Potash -- - 291 

Soda - leo 

SiiemndiusolDbiesilicateg - 7.280 

Bituminous  mattera_ - -- - 6.160 

100.220 

Contains  too  small  a  quantity  of  oxide  of  iron  to  be  used  as  an  ore 
for  the  production  of  that  metal. 
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WOODFORD  COUNTY. 

No.  1260 — "Mineral  Water.  From  a  bored  well,  eighty-six  feet  deep, 
on  the  farm  of  Mr.  Jno.  H.  Williams,  three  miles  northeast  of  Ver- 
sailles, Woodford  county,  Ky." 

The  water  has  a  stroog  bituminous  smell;  and  when  evaporated  to 
dryness  at  212°  F.,  left  3.555  per  cent,  of  sa}ine  mailers;  the  compo- 
sition of  which  is  as  follows : 

Cfirbonntes  of  lime  .ind  magnesia triices,  not  i 

Clllorideofsotlium,  (common  salt;  .__ __ 

Chloride  of  potnsshim. 

Clilmiile  ol'  calcium 

Chloride  of  mugnealum 

Sulpliiirio  ncid ) 


'Atumlna,  aiiica,  and  loss.. 


No.  1261 — Mineral  Water.    ^'From  a  hored  toell  sixtij  feet  deep,  at 
Judge  R.  C.  Gravels  farm,  Woodford  county,  Ky" 
The  recent  water  contains  a  little  sulphuretted  hydrogen ;  it  contains  a 
flocculent  whitish  sediment,  which  is  composed  of  sulphur,  mixed  with 
organic  matter,  a  little  carbonate  of  lime,  and  a  trace  of  oxide  of  iron. 

When  the  water  is  lioiied,  it  forms  a  considerable  whitish  deposit, 
composeil  of  carbonate  of  lime,  with  some  carbonate  of  magnesia.  The 
remaining  saline  solution  is  alkaline,  and  contains  carbonate  of  soda, 
with  a  little  sulphate,  and  some  chloride  of  sodium,  with  chloride  of 
magnesium  and  a  little  chloride  of  calcium.  The  total  saline  matters 
amount  only  to  0.0285  per  cent. 
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APPENDIX.  297 

solved.  In  treating  the  Caba  tobacco  ash  in  this  way,  it  was  interesliug 
to  see  the  sand,  thus  excluded,  of  a  marked  red  color,  showing  that  the 
piiint  had  gi  owa  on  the  celebrated  red  soil  of  that  island. 

In  ten  analyses  of  tobacco  ashes  by  Fresenius  and  Will,  published  in 
the  Journdfur  PraJcUsche  Chemie,  XXXVIII,  31,  June,  1846,  the  pro- 
portion of  silica  given  is  from  3.59  to  14.16  per  cent.!  although  they 
attempted  to  exclude  the  sand  by  the  use  of  a  caustic  alkaline  solution. 
Doubtless  they  boiled  it  in  too  strong  a  solution,  and  thus  dissolved 
some  of  the  fine  saud  itselE  They  do  not  give  the  relative  weight  of  the 
ash  to  the  dried  leaf,  and  their  analyses  are  so  much  the  less  valuable  in 
an  agricultural  sense.  The  proportions  of  potash,  in  their  different 
specimens,  vary  from  23.33  to  6.01  per  cent  of  the  ashes  In  Table 
VII  («,)  which  we  have  appended,  giving  the  proportions  of  the  several 
ingredients  iu  one  hundred  parts  of  the  ashes  of  the  thirty  samples 
analyzed  for  this  Report,  the  quantity  of  potash  varies  from  35.38  to 
20.54  per  cent  In  only  two  specimens  does  the  silica  appear  as  high  as 
10.66  and  9.20  per  cent.;  and  in  these,  which  were  the  first  analyzed, 
the  error  mentioned  above  was  committed. 

Recently,  a  report  of  four  analyses  of  the  ashes  of  tobacco  leaves,  and 
of  three  of  the  ashes  of  the  stalks,  by  Dr.  Chas.  T.  Jackson,  of  Boston, 
Mass ,  together  with  the  analyses  of  four  tobacco  soils  and  four  sub-soils, 
have  appeared  in  the  Patent  Office  Report  (Agbicultoee)  for  1858,  p. 
290.  The  soil  and  plants  were  fi'om  Massachusetts  and  Maryland.  In 
these  tobacco  leaf  analyses  the  quantity  of  "  silica  and  siliciotis  dust "  is 
from  8.G0  to  29.40  per  cent  of  the  ashes!  No  effort  having  been 
made  to  esclade  the  silidous  sand  from  the  siUca  which  entered  into  the 
composition  of  the  leaf.  The  proportion  of  ashes  to  the  air-dried  lea^ 
with  this  great  in'egularifcy  in  the  silicious  dust  included,  varies  from 
14.53  to  20.20  per  cent,  and  the  quantity  of  ^o^osA,  from  15.20  to 
20.40  per  cent.' of  the  ash.  We  have  appended  the  report  of  these  four 
analyses  as  well  as  of  the  three  of  the  ashes  of  the  tobacco  stalk,  for 
reference  and  comparison.  It  will  be  seen  that  the  percentage  of  ash  to 
the  dried  stilk  is  from  8.72  to  10.72;  the  proportion  oi potash  in  the 
ashes  of  the  stalk  is  from  27.48  to  40.12  per  cent ;  that  of  lime  from 
11.84  to  23.88  per  cent,  and  that  oi  phosphoric  acid  from  10.28  to 
12,52  per  cent.;  provided  the  figures  are  correctly  printed;  for,  it  will 
be  seen,  thei-e  is  auch  a  remarkable  identity  of  the  figures  (in  the  columns 
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No.  1  a  and  No.  3  a,)  representing  the  proportions  of  tlie  potash,  soda, 
lime,  magnesia,  phosphoric  acid,  snlphnrle  acid,  and  chlorine,  even  to  the 
smallest  decimal  fi'action,  (except  in  the  hme,)  that  it  is  vei-y  probable 
some  error  ia  copying  has  occurred.  The  probabihty  that  two  similar 
analyses  should  give  so  exactly  the  same  figures  in  the  results,  in  seven 
difFerent  ingredients,  being  quit©  small. 

METHOD  OF  ANALYSIS  OF  THE  TOBACCO  ASH. 

The  method  of  analysis  followed  may  be  thus  d^cribed :  The  yanous 
samples  of  tobacco,  in  iJie  original  small  bundles  of  leaves,  or  "hands," 
were  freely  exposed,  in  a  dry  room  where  a  fire  was  kept  daily,  until  they 
were  all  thoroughly  air-dried.  It  was  found  that  when  thus  equally 
exposed  they  differed  much  in  their  apparent  dryness ;  some  samples 
being  crisp  and  brittle,  whilst  others  remained  permanently  soil,  and  flex- 
ible ;  especially  those  which  contained  much  chlorides.  Aa  average  leaf* 
was  now  cut  into  small  pieces,  midrib  and  all,  and  weighed  before  and 
after  exposure,  for  a  day  or  more,  to  the  temperature  of  boiUng  water  in 
the  water-bath.  The  loss  of  weight  observed  indicated  the  moisture  of 
the  air-dried  leaf. 

The  dried  leaf  was  then  carefully  burnt  to  ashes,  with  the  lowest  pos- 
sible heat,  in  a  large  platinum  capsule,  over  a  spirit  lamp ;  and  the  ash, 
cooled  over  sulphuric  acid,  was  weighed. 

The  ash,  not  always  perfectly  white,  was  now  digested  in  pure  diluted 
nitric  acid  at  a  moderate  heat,  and,  after  a  sufficient  time,  the  undissolv- 
ed residue,  separated,  washed,  and  dried,  was  weighed.  This  residue 
consists  of  sand,  silica,  and  unburnt  carbm.  The  amount  of  the  latter 
was  ascertained  by  burning,  and  was  excluded  from  the  weight  of  the 
ash,  as  was  also  the  sand,  by  the  process  mentioned  above. 

The  clear  acid  solution  was  now  carefully  divided  into  five  equal  parts 
by  means  of  a  pipette.  One  portion  was  evaporated  to  di-yness,  for  the 
estimation  of  the  dissolved  silica;  which  was  added  to  that  which  was 
left  undissolved  by  the  diluted  nitric  acid.  Another  portion  was  used 
for  the  estimation  of  the  sulp/mric  add,  by  nitrate  of  baryta,  &c. 

The  third  portion  was  employed  for  the  estimation  of  the  phosphoric 
add,  by  the  use  of  molybdate  of  ammonia,  &c.  In  the  fourth  portion 
the  chlorine  was  estimated,  in  the  usual  way. 

*  Of  the  small  sampIeB  two  or  three  leaves  were  taken. 
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APPEOTIX.  209 

The  fifth  portion  was  used  for  the  general  analysis  ;  pretty  much  in 
the  manner  described  in  the  thnd  volume  of  these  Reports,  under  the 
heiid  of  soil  analysis ;  with  this  ditlerence,  that  tlie  first  precipitate,  pro- 
duced by  the  addition  of  ammonia,  containing  the  phosphates*  &c.,  after 
being  dried  and  weighed,  was  dissolved  in  the  small^t  quantity  of 
hydrochloric  acid,  and  then  sulphuric  acid  and  alcohol  were  added  to 
separate  the  lime  as  stdphate,  by  which  means  the  amonnt  of  phosphate 
of  lime  (tri-baaie)  was  calculated.  The  acid,  alcoholic,  filtrate,  evapo- 
rated  neai'ly  to  dryness,  was  now  super-saturated  with  ammonia,  which 
gave  a  precipitate  of  phosphates  of  magnesia  and  iron,  &c.  This  mixed 
precipitate  was  dissolved  in  a  small  quantity  of  hydrochloric  acid,  and 
the  oxides  of  iron  and  manganese  separated  from  the  magnesia,  &c. 

A  separate  estimation  of  the  phosphoric  acid  was  made  by  the  use  of 
the  ammoniacaI*Bulphate  of  magnesia  to  the  appropriate  filti-ates. 

The  results  of  these  thirty  analyses  are  as  follows;  given  in  tlie 
tabular  form,  and  arranged,  as  nearly  as  possible,  according  to  the  geolo- 
gical formation  in  which  the  tobacco  was  grown.  Beginning,  however, 
with  Cuba  and  Florida  tobacco,  which  have  been  placed  in  the  first  table 
for  comparison. 

Table  I  (oi.)      Composition  of  the  ashes  of  Ciiba  and  Florida  Leaf 
Tobacco.     In  100  parts  of  the  air-driadleaf. 


No.  1. 
Cuba. 

Wo.  3. 
Florida. 

Ayetage. 

4.5249 
.37f2 

.3034 
1.0788 

.3676 
1.3748 

.3508 
5.4953 

5.a015 
.1233 

s!i5di 

.0401 
.4340 
.4565 
.6319 
.3034 
3.8178 

90.7575 

16.9327 

li.2411 

11.1764 

Pec  ceat.  of  phosphate  of  lime  in  tlie  air-dncd  leaf— 

1.9063 

.2087 

Per.  oer.t.  of  phosphate  of  magnesia  in  the  aii-dvied  laaf... 

.m^ 

.9445 
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300  APPENDIX. 

No.  1.  Caba.  Leaf  Tobacco,  imported  by  Mr.  Meyer,  cigar  manuracturer, 

Lexington.     Leaves  quite  small;    of  a  light  greenish-brown  color. 

Flavor  said  to  be  exceedingly  good  in  smoking. 
No.  2.  Florida  Leaf  Tobacco,  also  imported  by  Mr.  Meyer;  leaves  very 

small,  smaller  than  those  of  the  Cuba,  and  of  greeniEh-brown  color, 

with  numerous  small,  rounded,  lightrcolored  spots  upon  them.    Flavor 

very  mild  and  pleasant  when  smoked. 

The  leaves  of  both  these  specimens  were  much  smaller  and  thinner 
than  those  of  most  kinds  of  Kentucky  tobacco,  and  were  not  gummy 
on  their  surfaces. 

It  wUl  be  observed  that  the  Florida  tobacco  leaf  contains  but  a  small 
proportion  of  lime,  but  more  than  makes  up  its  proportion  of  alkaline 
earths  by  its  large  quantity  of  magnesia.  Although  the  percentage  of 
its  ash  is  small,  it  contains  moic potash  than  any  other  to^cco  examined. 
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302  APPENDIX. 

No.  3.  Mason  County  Cigar  Leaf  Tobacco ;  which  received  the  premi- 
um from  the  Kentucky  State  Agricultural  Society  in  1856.  Obtain- 
ed by  R.  W.  Scott,  Esq.,  from  the  State  Agricultural  Society  rooms 
at  Frankfort;  from  whence  were  procured  all  the  specimens  included 
in  this  table,  except  Nos.  11  and  12,  which  were  obtained,  by  Ihe 
kindness  of  Mr.  Spratt,  from  Pickett's  Tobacco  Warehouse,  Louis- 
ville. 
No.  4.  *' Maryland  Bay  Cigar  Tobacco,"  raised  in  Bracken  county  by 

Dr.  J.  Bradford. 
No.  5.  "Leaf  Tobacco,"  raised  on  bottom  land,  in  Mason  county.     Pre- 
sented to  Kentucky  State  Agricultaral  Society  by  Hon.  L.  J.  Brad- 
ford. 
No.  6.  "Leaf  Tobacco,"  raised  on  hill  land  in  Mason  county.     Present- 
ed as  above. 
No.  7.  "Mason  County  Shipping  Tobacco."     Premium  from  Kentucky 

Sfete  Agricultural  Society  in  1857. 
No.  8.    "Mason   County  Leaf  Sample."     Premium   from  Kentucky 

State  Agricultural  Society  in  1856. 
No.  9.  "Mason  County  Cigar  Tobacco,"  raised  by  L.  J.  and  J.  T. 

Bradford,  in  Bracken  county,  Ky. 
No.  10.  "Bracken  County  Tobacco,"  raised  by  Hon.  L.  J.  Bradford. 
No.  11.  Premium  Cigar  Tobacco.     Mason  county.     From  Pickett's 

Warehoiisej  No.  9981. 
No.  12.  Trimble  County  Cigar  Tobacco.    From  Pickett's  Warehouse, 
No.  9976. 

These  were  very  fine  samples  of  the  best  leaf  tobacco  of  Mason, 
Bracken,  and  Trimble  counties.  Some  of  them  having  received  prem- 
iums on  public  exhibition.  The  leaf  is  generally  much  larger  than  those 
of  the  Cuba  and  Florida  tobaccos,  but  usually  quite  thin,  silky,  and  free 
from  gummy  matter ;  and  of  a  rich  brown  or  bright  yellowish  brown 
color. 
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Table  III  {a.)     Todacco  produced  on  soil  based  on  the  sUicmts  mud- 
stone  heds  of  the  Lotver  Silurian  formation. 


No,  13. 

No.  14. 

Aremge. 

Potssh 

4.2725 
.1818 
2.1154 
1.0909 
.0418 
.6363 
.8481 
.5518 

.laai 

3.8008 

3.1155 
.15^3 

3.7693 

1 .30a7 
.0920 
.4947 
.4716 
.0460 
.2464 

4.0865 

12.6685 

13.7139 
~19^34 

Per  cent  of  phosphate  of  lima  in  the  air  dried  leaf 

.8990 

.4745 

Percent,  of  phosphate  of  raagoe^a  in  the  ait-dried  leaf 

.3600 

.1400 

No.  IS.  Owen  County  Tobacco.  (Manufacturing.)  From  Pickett's 
Warehouse,  No.  9,998.  A  very  strong  tobacco ;  leaves  large;  dark- 
brown  ;  quite  gummy. 

No.  14.  Gallatin  County  Tobacco.  (Gutting  tobacco  ?)  From  Pickett'a 
Warehouse,  No.  347.  Leaves  of  moderate  size ;  brown  and  flexible. 
A  strong  tobacco  of  pleasant  flavor,  when  smoked. 
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No.  15.  "Barrm  County  Toiacco;"  from  the  State  Agricultural  rooms 
at  Franldbrt.  A  bright  colored  tobacco :  tough  and  flexible  ;  leaves 
of  a  moderate  size.     A  strong,  pungent  tobacco,  when  smoked. 

No.  16.  "ffart  County  Premium  Manufacturing  Tohacco"  No.  99S4, 
Pickett's  Warehouse,  Louisville.  Moderate  sized  leaf;  mottled  brown-, 
ish  and  yellowish.     Very  strong  tobacco. 

No.  17.  "Green  County  Tobacco."  No.  10,000,  Pickett's  Warehousa 
A  bright-yellowish-brown  flexible  leaf;  suitable  for  cigars.  ("Probably 
from  Spanish  seed.")     A  pretty  mfld  tobacco. 

No.  18.  "Meade  County  Tobacco."  No.  9,953,  Pickett's  Warehouse. 
Of  a  rich  yellowish-brown  color ;  "  very  mild,  but  not  of  a  very 
pleasant  taste,"  when  smoked.    Cigar  tobacco  ? 

No.  19.  ^^ Simpson  County  Tobacco"  No.  42,  Pickett's  Warehouse. 
Rather  a  large  leaf,  flexible;  of  a  yellowish-brown  color;  "when 
smoked,  of  a  very  strong  and  unpleasant  taste."     Shipping  tobacco  ? 

No.  20.  "Taylor  County  Tobacco."  No.  312,  Pickett's  Warehouse. 
Quite  a  small  leaf;  not  very  tough;  of  a  light  yeflowish-brown  and 
greenish  color.     Very  mild  and  pleasant  when  smoked.     Cutting 


No,  21.  Larue  County  Tobacco.     No.  310,  Pickett's  Warehouse.     0 
bright,  very  light  yellowish  brown,  or  brownish  yellow  color.     Leaves 
of  moderate  size,  quite  flexible.     Very  mfld  when  smoked.     A  cigar 
tobacco  'i 

No.  22.  '^Hardin  County  Tohacco."  No.  9994,  Pickett's  Warehouse. 
Leaves  of  a  good  size ;  yellowish-brown  and  greenish ;  not  very  flexi- 
ble.    Strong  and  pungent  when  smoked.     Manufacturing  tobacco. 

No.23.  "Christian  County  Premium  Shipping  Tobacco"  No.10,008, 
Pickett's  Warehouse.  Leaves  of  moderate  size;  dark  brown.  "Mod- 
erately strong;  rather  pleasant  for  smoking." 

39 
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No.  24.  "Henderson  Ooiinti/  Maimfadurivg  Tohacco.  Premium  from 
Kentucky  State  AgncttUural  Society^  185G."  Leaves  of  a  iitodeniSe 
size ;  brown.     "A  uiild  tobHcco,  but  not  very  pleasimb  when  smoked." 

No.  25.  ^Henderson  County  Leaf  Sample.     Premh.  n  to  W.  S.  Elam, 

hy  Kentueky  State  Agricultural  Sodety."     Leaves  large,  dark  brown ; 

tough.  "A  strong  tobacco  when  smoked." 
No.  26.  "Henderson  County  Leaf  Cigar  Tohacco.     Premium  to  W.  S. 

Mam,  hy  the   State  Agriculturtd  Society,  1857,"     Leaves   large; 

brighter  colored  than  the  preoediug ;  quite  flexible  and  tough.     "A 

very  plea^nt  and  mild  smoking  tobacco." 
No.  27.  "Henderson  County  Leaf  Manufacturing  Tobacco.     Premium 

to  T.  J.  Lockett  by  Kentucky  State  Agrimltural  Society"     Leaves 

large ;  of  a  riclfeyellowish-brown  color ;  somewhat  flexible.     "A  weak 

tobacco  when  s 


No.  28.  Henderson  County  Shipping  Tobacco.  Premium  to  W.  S. 
Elam,  from  Kentucky  State  Agricultural  Society'''  Leaves  large  j 
of  a  handsome  yellowish-brown  color ;  somewhat  flexible.  "  Very 
strong  when  smoked." 

No.  29.  Daviess  County  Premium  Cutting  Tobacco.  PickdCs  Ware- 
house, No.  10,010."  Leaf  of  a  moderate  size;  dark  brown  and 
greenish ;  not  very  flexible.  "A  very  strong  and  pungent  tobacco 
when  smoked." 

No.  30.  ^'•Graves  County  Cutting  Tobacco.  Picketfs  Warehouse,  A'b. 
285."  Leaves  quite  large  and  heavy;  dark-brown;  quite  flexi- 
ble, and  somewhat  gummy.  "  Moderately  strong,  but  quite  sweet 
and  pleasant  when  smoked." 

Table  VI  (a.)  Average  Composition  of  the  Ash  of  the  whole  thirty 
samples  of  Tohacco. 

Potash 4. 9360 

Sulla. — .9;ya 

Lime... i.O-im 

Miigneaia 1 .1)7^)2 

Oiiues  of  iron  and.  manganese .(liHit 

Pli09pliorie  acid .STa  j 

Snipliurie  «eid .47n7 

ChloLiiie .'I.'ia.'i 

Ciii-bonio  ijcid  and  loaa 4.:'Mh 

Paroeiitage  of  aabin  the  air-dried  leaf l,^.^ll.  q 
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Pot'  the  sake  of  compaiison  I  append  a  summary  of  the  analyses  of 

'  !s  by   Dr.  Chas.  T.  Jackson,  reported  in  Patent    Office 

,  1858,  {Agriculture,)  viz:  four  of  the  ash  of  the  leaves  and 

three  of  the  ash  of  the  stalk  of  the  tobacco,  as  follows  : 

p-o.  1.  "Locdify,  Massachusetts;  Hatfield,  Connedimi  river.     Farm 

of  W.  H.  Dickinson.     Sample  from  the  lest  soil."     (Ash  of  the 

leaves.) 

No.  2.  "Loealtty,  Massachusetts.     Toivn  of  Whalley,  Conneetiait  river, 

farm  of  J.  Allis.     Tolerably  good  soil."     (Ashes  of  the  leaves.) 
No.  3.  ^'■Locality,  Maryland.     Prince  George's  county.     Richest  soil." 

(Ashes  of  leaves.) 

Nc.  4.  '■^Locality,  Maryland.    Prince  Gcorgis  county.    Much  worn 

soil."     (Ashes  of  leaves.) 
No.  ]  {a.)  Ashes  of  the  stalk  of  sample  JVo.  1. 
No.  3  («.)  Ashes  of  the  stalk  of  sample  No.  3. 
No.  4  («.)  Ashes  of  the  stalk  of  sample  No.  4. 


No.l. 
Leaf. 

No.  2. 
Leaf. 

No.  3. 
Leaf. 

No,  4. 
Leaf. 

No.l  {a.) 
Stalk. 

No.3  ia.) 
Stalk. 

No.4(a,) 
Stalk. 

a0.4(] 
6.03 
25.7.1 

1.90 
7.60 
2.75 

sieo 

93.39 

15.90 

2.52 

28.  B9 

.60 

1.60 
9.05 
2.72 
.72 
99.40 
9.90 

17.60 
l.*0 

29. 6G 
8.00 

2.80 
8.50 
8.00 
3.76 
8.60 
18.68 

20.32 
4.36 

95.85 
9.00 

1.20 
7.15 

i.m 

.92 
21 .20 
15.48 

40.12 

9.20 

11.84 

.80 

2.00 
19.52 
2.04 
2.96 
.40 
16.12 

40.12 

9.90 

J1.48 

.60 

1.40 
12.52 
2.04 

9^40 
17.03 

».4e 

7.28 

Miigmaia — 

Oxideii  of  icon  snd  mnnga- 

.40 

1.30 
10.28 

Phoaptorio  noid — 

Chlorine 

Silica  and  silicions  sand  — 
Carborfo  acid  and  loss 

3.12 

3.20 
18.58 

Total 

100.00 

100.00 

100. CO 

100.00 

100.00 

100.00 

100.00 

Fercent.of  ash  in  dried  leaf 

18.99 

20.90 

14.53 

14.76 

10.72 

9.20 

Such  a  close  and  exti'aordioary  resemblance  appears  in  the  two 
columns  of  figures  under  Nos.  1  («)  and  3  («,)  that  it  is  probable  some 
errors,  of  copying  have  occurred. 
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One  sample  of  the  Catawba  wine  analyzed  was  made  by  myself,  in  the 
autumn  of  1857,  from  gi-iipes  grown  by  Mr.  Foley,  F.iyfjtte  county, 
Ky.,  which,  in  consequence  of  a  stvere  drought,  had  not  filled  and 
ripened  well.  The  juice  was  fermented  iu  a  glass  bottle,  air  having  been 
entirely  excluded  during  the  process,  by  a  tight  cork,  sealed,  through 
which  was  inserted  a  syphon-!ike  bent  glass  tube,  with  its  outer  end 
immersed  in  water  in  a  vial,  to  allow  the  carbonic  acid  to  escape  which 
was  pi-oduced  in  the  fermentation.  The  specific  gravity  of  the  fresh  juice 
was  not  taken ;  but  that  of  some  from  Catawba  grapes  grown  in  my 
garden  in  1865  was  found  to  he  1.070. 

The  wine  obtained  \yd&  almost  colorless ;  having  only  a  very  light 
redditoh  tint.  The  juice  having  been  iininedisitely  separated  from  the 
skins  and  seeds  of  the  grapes  in  moderately  pressing  them.  The  taste  of 
the  wine  is  quite  acid,  but  pleasant ;  and  the  bouquet  is  remarkably  fine. 

The  other  spedmen  of  Caitmha  wine  examined  was  procured  for  me, 
by  the  kindness  of  Jos.  M  Locke,  M.  D.,  of  Cincirniati,  from  the  cellars 
of  Mr.  N.  L,  Longworth.  This  is  apparently  an  old  wine,  quite  sound, 
and  of  a  paie  eheny  color. 

The  Herhemont  wine  analyzed  was  also  obtained  from  Mr.  Longworth 
bi»r>r.  Locke.  Its  color  is  yellowish,  like  that  of  cider.  The  bouquet 
is  not  as  plaisant  as  that  of  the  Catawba  wine ;  but  somewhat  like  that 
of  some  kinds  of  Rhine  wine.  It  contains  a  little  aldehyde,  the  result 
of  a  commencement  of  acetification,  and  was  found  to  yield  a  small 
quantity  of  acetic  acid  on  analysis.  It  was  evidently  beginning  to  turn 
to  vinegar. 

The  results  of  the  examinations  of  these  three  samples  of  wine  may 
be  tabulated  as  follows : 


Speciflo  gravity 

Vbt  cBLit.  of  iilcohol 

Per  went,  or  solid  tilract.. 
Per  oeiic.  of  «8h 

Quantit.j  of  eauBtic  soda  if 
HjO  parts  of  wine 


My  C.itnivbii 

0.1195 
B.ai'O 
I.74i 
.145 

.4U4 

LonR^^orth's 
Ca,uiivba. 

Loiiffworth's 
Hidrbemoi;t. 

10.6^0 
i.8::i) 
.13U 

.371 

10.660 
1.3S0 
.UO 

.364 

For  comparison  I  have  placed  in  the  above  table  the  results,  given  by 
Diez,  (quoted  by  Mulder,  "Z^te  Gheraie  des  Weim,'''  1 188,)  of  hia  exami- 
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nation  of  tlio  JV-ierstein  teine,  which,  amongst  the  Rhine  wines  he  analyzed, 
most  nearly  resembles  our  Cabiwoa  in  composition.  Our  wine  will  be 
seen,  however,  to  contain  a  little  less  alcohol,  and  much  more  acid  than 
that.  The  free  acid  ia  the  first  sample  of  Catawba  above,  amounts  to 
about  one  per  cent.,  and  is  not  disguised  in  the  wine  by  any  remains  of 
sugar ;  as  the  most  delicate  tests  could  not  detect  the  smallest  quantity 
of  that  substance  in  it.  A  small  amount  of  sweetish  substance  is,  how- 
ever, contained  in  what  is  called  the  extractive  matter,  which,  no  doubt, 
has  been  sometimes  mistaken  for  sugar,  and  which,  according  to  the 
recent  observations  of  iVI.  Pasteufj  communicated  to  the  French  Academy, 
is  glycerine,  always  produced  in  the  vinous  fermentation  in  comp;iny 
with  a  small  quantity  of  succinic  acid.  The  percentage  of  free  acid  in 
the  Rhine  wines  is  less  than  this,  in  the  best  kinds ;  it  being,  accord- 
ing to  Schubert,  (Mulder,'^. ^^em.  des  Weins,  f.  190,)  generally  from  0.8 
to  0.9  per  cent.,  and  mollified  by  the  presence  of  a  larger  proportion  of 
extraeiive  matters,  containing  a  small  quantity,  less  than  one  per  cent.,  of 
sugar  or  glycerine. 

f  The  quantity  of  grape-sugar  in  the  fi:^h  juice  which  furnished  these 
three  specimens  of  native  wine  must  have  been  from  about  17.  to  22.  per 
cent  "VVe  are  told  by  Mulder,  from  the  best  authorities,  that  the  aver- 
age amount  of  grape-sugar  in  grape  juice,  from  all  the  various  wine 
countties,  varies  from  IS^to  30  per  cent.  According  to  Fontenelle,  the 
juice  of  the  grapes  in  the  south  of  France  contains  Irom  18  to  30  per 
cent  of  sugar;  whilst  according  to  Chaptal  it  varies  from  15  to  20  per 
cent,  in  the  more  northern  vineyards.  On  the  Rhine  it_,vai-ies  from  13 
to  25  per  cent.  When  we  understand  that  all  the  alcohol  of  the  wine  is 
derived  from  the  sugar;  of  which  it  produces  about  half  its  weight  by 
complete  fermentation ;  it  is  easy  to  see  that  the  more  sugar  is  contained 
in  the  unfermented  juice,  within  certain  limits,  the  strongej'  the  wine  will 
be.  At  or  above  40  per  cent  of  sugar,  however,  the  fermentation  pro- 
ceeds very  slowly;  and  the  large  quantity  of  alcohol  resulting  puts  au 
end  to  the  process  before  all  the  sugar  is  decomposed. 

The  stronger  varieties  of  wine,  as  Madeira,  Port,  and  Sheny,  which 
contain  20  per  cent  and  upwards,  of  alcohol,  have  usually  been 
strengthened,  after  the  fermentation,  is  over,  by  the  addition  of  brandy. 
The  weaker  varieties  of  wine,  as  certain  kinds  of  German,  French,  and 
Dutch  wine^  contain  only  from  about  6  to  10  per  cent  of  alcohoL 
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When  the  percentage  ilills  below  8  per  cent.,  it  is  very  diffieiilt  to  prevent 
acetification ;  and  the  finest  kinds  of  these  win^  contain  from  9  to  13 
per  cent,  of  alcohol ;  produced  from  a  proportionate  amount  of  sujpr  in 
the^grape  juice.  Understending  these  iacts,  the  Prench  have  learned  to 
equalize  the  quaUty  of  their  wines,  by  adding  grape-sugar,  made  fi:om 
potato  stai'cb,  to  the  acid  juice  of  the  imperfectly  ripened  grapes  of 
unfevoraWe  seasons. 

This  could  very  properly  be  done  in  the  manu&eture  of  our  Catewba 
wine ;  although  a  prejudice  exists  against  the  addition  of  sugar  to  the 
grape  juice;  based,  p'obably,  on  the  idea  that  ordinary  cane  sugf.r  and 
the  natural  sugar  of  the  grape,  {grapersiigar  or  ghicose,)  are  different 
substances.  But  the  cane-sugar  changes  speedily  into  grape-sugar  under 
the  influence  of  the  add  of  the  grape  juice ;  and  it  is  not  known  that 
the  products  of  its  fermentation  are  at  all  different  from  those  of  the 
sugar  naturally  contsuned  in  the  grape.  If,  then,  brown  sugar,  or  any 
other  kind  which  has  a  peculiar  flavor,  be  avoided  ;  or  if  the  pains  be 
taken  to  manufacture  pure  grape-mgar  from  starch,  as  is  done  in  France 
the  addition  of  the  pure  sugar,  in  proper  quantity,  to  the  too  acid  juice 
of  bad  seasons,  would  greatly  improve  the  wine,  and  not  be  liable  to  any 
objections.  This  means  could  also  very  properly  be  employed  to  manu- 
fiicture  stronger  wines  Uian  can  be  produced  from  the  native  grape  juice 
alone. 

The  solid  materials  and  the  acids  of  the  above  wines  wei-e  found  to  be 
in  the  following  proportions  in  100  parts  of  the  wine,  viz  : 


Mj  Gitawba. 

Longwortii's 
Catawba. 

Long  worth  l3 
HerUmont. 

Tartaric  acid  and  racemic  acids 

0.5749 

.oeuo 

.OOHO 
uote3tim:tted 

o.5isn 

.2<127 
traces. 

\  notestim'd. 

notostiDiated. 

0.2756 

S« 

Some  loss  of  the  acids  occuiTed  in  the  processes  for  their  separation, 
judging  from  the  quantity  of  caustic  soda  required  to  neutrahnie  the 
wine.  It  is  believed  that  they  contain  notable  quantities  of  racmnic  add, 
replacing  an  equal  amount  of  the  tartaric  acid  usually  found  in  grape 
juice. 
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The  ash  obtained  on  thoroughly  burning  the  soUd  extract  left  by  the 
evaporation  of  the  wine,  was  also  analyzed,  in  these  three  samples;  and 
the  results  are  as  follows : 


My  Catawba. 

Longwoi'th's 
Catawba. 

LoDgworth's 

Potash 

Soda, 

Ume 

0.0357 
.1)1  GO 
.0045 

.om 

.0095 

.oai9 

.0003 
.01121 
.0433 

0.0439 
.0060 
.0033 

.uioe 

.0015 
.0105 
.0023 
not  wtimateiJ 
.0529 

not  esti 

.0320 
.0100 
.0029 

.0035 
.0120 

.0029 

.0617 

m  of  the  wine 

0.1450 

0.1300 

The  iimtity  of  nuneial  molten  deiived  fiom  the  soil  whith  i& 
retainel  in  the  \\ine  \heu  it  has  betomo  completely  cleai  aftei  ^eifect 
fermentation  is  quite  &niill  amounting  onlj  to  abo  it  one  seieuth  of  one 
per  cent 

A  gieat  deal  oi  \h^  potash  Imt  magnesia  ]c  onynallj  tDntamel 
in  the  f^npe  juite  sepuiteb  as  lees  as  the  fermentation  pogies  e'^  vaA. 
finally  settles  to  the  }  ttum  of  the  wine  casl  iorming  the  c  i  de  imti) 
from  which  we  obtain  all  the  taitanc  icid  and  cieam  of  tartai  ol  com 
meree.  If  these  lee  is  well  -^  the  leaves  md  bhoots  oi  the  Mne 
removed  m  pi umug  &c  ind  the  husl  terns  md  see<  be  lestoied  tt 
the  soil  ind  nothing  cained  awiy  but  the  wine  vine  cnltuie  woull  ^lo^e 
much  less  exhausting  to  the  soil  th  m  anj  othei  1  nd  of  /  ?  ^  ci  p 
Some  compintne  cilcuUticn  on  this  sibjectwill  be  g^on  at  tie  end  of 
this  appcn  lix 

AccoidiDa  to  Boui=singault  (Ann  de  Ghem  et  dePh}s  3me  Sene 
Tome  30  p  36*)  )  the  quantities  of  minei  il  matenil  in  the  ashes  oi  tie 
unfermented  juice  of  the  gnpe  fioni  his  own  \in  jaid  in  4.i-4ice  iie 
as  foUoft     m  the  hundred  parts  of  the  ]uice  ^  iz 

Potash  -  0  84'> 

Lime  -  092 

Magnewa  IT* 

Fhosphono  ao  d  419 
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Amountiog,  in  all,  to  nearly  hvo  per  cent,  of  the  weight  of  the  juice. 

The  stdks  andhrundies  of  the  vine  oont4un  considerable  proportions  of 
potash,  lime,  and  phosphoiic  acid,  yielding  fi-oni  above  two  to  more  than 
three  per  cent,  of  their  todght  of  ashes.  The  following  is  about  an 
average  account  of  the  composition  of  the  ash,  according  to  Bruchauer: 


Phn^rl  1  16.4 

Suiii       1    1  a.7 

Cbluriieoi  =id    ir  .8 

Silci  1.5 

The  leaves  contain  i  laige  pei centime  of  niineitl  niatteis,  derived 
fioni  the  soil  But }  oth  ki^eb  i.nd  pi^^nln^'^  should  be  left  to  decay  on 
the  soil,  for  which,  according  to  experience  in  Europe,  they  are  the  brat 
manure  in  the  cultivation  of  the  vine. 

BLEEDINGS  OF  THE  GRAPE-VINE. 

In  the  spring  of  18C0,  the  writer  caused  to  be  collected  a  quantity  of 
the  "bleedings"  of  a  Lenoir  grape-vine,  from  a  branch  which  had  been 
,  cut  off  for  the  purpose;  with  a  view  to  ascertain  by  analysis,  whether 
any  notable  quantity  of  the  essential  materials  of  the  soil,  &c.,  was  con- 
tained in  it.     The  result  was  as  follows : 

One  hundred  parfs  of  the  clear  colorless  fluid  evaporated  to  dryness 
at  212°  Y.,  left  0.286  per  cent,  &f  extract  which  was  of  a  hght-cbestnut 
color,  and  contained  a  v^etable  substance  resembling  gum.  This,  when 
incinerated,  left  0.084  per  cent,  of  anhes,  so  that  the  amount  of  the 
organic  matters  was  0.202  per  cent.  The  com2wsition  of  the  ashes  was 
found  to  be  as  follows : 

Corbonate  of  lime 0.0419 

Magnesia _ _  _ .0057 

Phosplioric  add _ trace. 

Sulphurio  acid - .OUST 

Potash - .0240 

s™1a - yii04 

Bilica _ miS 


So  that,  IS  nnght  ha^e  been  expected,  this  sap  of  the  vine  contains 
a  poition  of  those  mineial  materials  which  ai'e  essential  to  vegetable 
noui  ishment 
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CHEMICAL  INVESTIGATION  INTO  TEIE  COMPOSITION  OF  TRIE  ASHSE  OF 
THE  GRAIN  AND  COB  OF  INDIAN  CORN,  AND  THE  PROFOIITION  OF  OIL 
CONTAINED  IN  THE  GRAIN. 

Thia  examination  was  eomniencsd  with  a  view  to  asosvtain  whether  any 
difierence  in  the  quantity  or  composition  of  the  mineral  constituents  of 
the  grain,  or,  in  the  proportion  of  the  faft^  matter,  eouid  be  observed 
in  the  corn  grown  on  very  poor  land,  as  compared  with  that  raised  in 
the  rich  blue  limestone  region  of  centra!  Kentucky.  It  being  well 
known  that  the  food  produced  on  these  rich  lands  is  psculiarly  conducive 
to  tlie  nourishment  and  fattening  of  animals,  and  that  those  of  this 
region,  like  the  vegetables  on  which  they  feeil,  appear  of  a  larger 
h,  more  fally  developed,  and  in  better  condition,  generally,  than 
those  produced  on  the  poorer  lands  of  the  State.  This  may  be  supposed 
to  be  owing  to  the  greater  abundance  of  food  in  the  rich  land;  the 
vegetfible  gi-owth  being  stimulated  by  the  greater  quantity  of  the  nutri- 
tive mineral  elements  which  are  present  in  the  soluble  condition  in  the 
soil ;  but,  on  the  other  hand,  investigations  into  the  composition  of  the 
ashes  of  the  tobacco  plant  have  demonsti'ated  that  there  may  be  a 
marked  diiFerence  in  the  quantity  Jta  well  as  in  composition  of  the  mineral 
ingredients  of  the  same  plant  grown  on  ditiferent  soils. 

The  specimens  obtained  for  this  eompai-ative  examination  are  described 
as  follows ; 

No.  1  (c.)  "  Indian  Com,  groion  on  tlie  farm  of  Richard  Collins,  on 
an  old  worn  out  and  very  poor  field.  '  Old  Scott  placed  two  miles 
east  of  Uardinshurg,  Breckinridge  courdy,  Kentiiekif.  iSoil^  the 
Waste  of  the  second  sandstone  above  the  base  of  the  millstone  grit  ; 
the  surface  of  the  field  being  well  covered  with  smdl  fragments  of 
that  bed." 

Average  length  of  the  ears  about  seven  inches.  The  corn  from  six 
anil  a  balf  ears  weighed  two  pounds  six  ounces  avoirdupois.  The  pro- 
duce was  about  eight  to  twelve  bushels  per  acre ;  the  season  having  been 
unfavorabla  This  is  a  yellowish-red  corn,  said  to  be  more  productive 
on  poor  land  than  the  white  varieties.  This  specimen  was  procured  at 
my  request^  for  this  especial  purpose,  by  the  able  Topographical  Assistant^ 
S.  S,  Lyon,  Esq.,  who  was  desired  to  select  corn  h'om  the  poo]est  field 
he  met  with  in  his  extensive  perambulations  of  the  State. 
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No.  '2  (c.)  "Indian  Corn  from  the  farm  of  Christopher  Keiser,  six  miles 
from  Lexington,  on  the  Henry's  Mill  tv,rnfike^  Fayette  county,  Ky. 

Groton  on  the  rich  land  of  the  Blue  Jmnestone  of  the  Lower  Silurian 
formation^'' 

Produce  about  seventy-five  bushels  to  the  acre,  tlie  season  having 
been  uBfavorable.  Average  length  of  the  ears  about  seven  and  a  half 
inches.  Weight  of  the  corn  on  five  ears,  three  pounds  and  a  half, 
avoirdupois :  weight  of  the  cob  about  one  sixth  that  of  the  corn ;  the 
ears  being  well  dried.     A  white  dent  com. 

A  quantity  of  each  of  these  two  specimens  was  gi'ound  to  meal  in  a 
hand  mill ;  a  portion  of  each  carefully  incinerated  for  the  purpose  of  the 
ash  analyses ;  and  another,  larger,  portion  treated  with  ether,  in  a  dis- 
placement apparatus,  for  the  sepai-ation  and  estimation  of  the  fatty  matter, 
or  oil. 

The  results  obtained  were  as  follows  : 


No.  1  {c.-j 

No.  9  (c.) 

4.600 

la  the  aekes— 

0.9840 
.0854 
.0052 
.0713 

not  eat. 
.3513 
.0165 

not  est. 
.0150 
.1513 

0.9878 

.1287 

.0950 

riedcom - 

Total  ss\  in  100  pai'te  of  the 

0.9800 

1.4190 

Pioportioii  of  phosphate  of  lim 

0.0093 

0.0139 

. 

0.19S4 

0.3584 

0.1488 

Of  course  no  positiveli/  certain  conclusion  can  be  attained  by  means 
of  a  single  paii'  of  analyses  alone ;  but  as  fiir  as  these  go,  they  show  tho 
superior  nourishing  and  Jattening  qualities  of  the  com  grown  on  the  rich 
ground,  as  compared,  in  equal  wdyhts  of  the  corn,  with  that  raised  on 
poorer  land ;  and  thus  give  a  new  motive  to  farmers  to  keep  their  ground 
in  good  condition.     In  short,  the  corn  from  Fayette  county,  not  only 
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gives  a  larger  proportion  of  oU,  and  of  mineral  sub^^tiiiLe-,  in  tlie  l>]m 
of  ash,  but  the  potash,  hme,  magnesia,  phosphoiic  icid,  md  bilicd  ire 
all  in  larger  amount  in  this;  and  only  in  the  single  mgredient  the  sul- 
phuric acid,  does  the  corn  from  the  poor  ground  exceed  this  m  its 
quantity  of  essential  mineral  matter. 

Some  of  the  diflerence  observed  may  possibly  be  due  to  the  difrpi  uit 
vaneties  of  corn ;  how  much  cannot  be  determined  without  careful  chem- 
ical analysis  of  corn  of  these  two  kinds  groii  n  on  the  same  ground. 
But  the  reddish  yellow  corn  is  generally  considered,  by  firmeiN,  nthei  in 
oil  and  stronger  as  food  for  animals,  than  the  white  com;  and  the  prob- 
ability is  that  the  difference  of  composition,  shown  above,  is  due  more  to 
the  soil  than  the  variety  of  corn  grown  on  it.*  In  corroboration  of 
this  view,  I  may  refer  to  three  analyses  by  Emmons  and  Salisbury, 
(Natural  History  of  New  York,  (Agriculture,)  Part  T,  Vol.  U,  p.  249,) 
of  the  ashes  of  the  same  variety  of  corn,  (eight-rowed  yellow,)  grown  on 
different  soils,  in  Lewis  county,  (New  York,)  1847. 

The  corn  grown  on  a  clay  loam  yielded  1.452  per  cent,  of  ash ;  that 
raised  on  a  sandy  plain,  with  a  top-dressing  of  manure,  yielded  1.710 
per  cent,  of  s^h;  that  gi^own  on  an  intervale,  without  manure,  1.748  per 
cent. ;  and  the  proportions  of  potash,  soda,  lime,  phosphoric  acid,  &c., 
vary  considerably  in  the  three  analyses. 

When  the  wilter  first  read  Boussingault's  statement  of  the  very  small 
proportion  of  lime  which  is  found  in  the  ashes  of  the  grain  of  Indian 
corn  of  Europe,  (see  Rural  Economy :  edition  of  Appleton  &  Co., 
1845,  p.  414,)  he  was  persuaded  that  the  com  of  our  rich  limestone 
region  would  not  exhibit  the  same  deficiency  in  its  ash ;  but  the  above 
analyses,  m  well  as  several  by  Emmons  and  Salisbury,  Sprengel,  and 
others,  show  that  lime  enters  in  very  small  proportion  into  the  composi- 
tion of  the  mineral  portion  of  this  grain.  In  which  i-espeet  it  resembles 
wheat,  but  contains  still  l^s  lime  than  that  grain,  and  differs  widely  from 
the  tobacco  plant,  the  ashes  of  which  always  contain  much  lime.  Phos- 
phates of  magnesia  and  of  the  alkalies  are  found  in  the  corn  in  much 
larger  proportion  than  the  phosphate  of  lime ;  and,  like  all  the  grains, 
the  plwsphates  make  up  the  greater  proportion  of  the  weight  of  the  ash. 
The  ease  is  different  in  regard  to  the  leaves,  stems,  husks,  cob,  &e,,  which 
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generally  contain  a_^  larger  amount  of  potash,  lime,  soda,  magnesia,  kc, 
and  a  smaller  proportion  of  pbosphoiio  acid. 

Some  of  the  cobs  fioiu  the  corn,  (No.  2  c,)  grown  in  Fayette  county, 
were  incinerated,  and  the  ash  obtained  submitted  to  analysis,  with  tfie 
following  results : 


COMPOS  ITION_0 


Fotnah 
Soda 

Oxides  of  ron  and  a 

Phosp  0   c  a   d 

Sulpbunc  ac  d 

Ch1o  me 

Silica 

Carb  n  e  a   d  and  o 


Total  ash  n  100  pa  t   of  d   a  0 

From  the  above  analyses  it  will  be  easy  for  any  one  to  calculate  the 
quantity  of  essential  mineral  matters  removed  from  an  acre  of  land  by 
a  crop  of  corn,  in  the  grain  and  cobs  only.  Thus,  in  the  crop  of  seventy- 
five  bushels,  raised  on  Mr.  Keiser's  farm;  as  one  hundred  pounds  of  the 
diied  corn  gave  more  than  one  pound  and  four  tenths  of  a  pound 
(1.412)  of  T^l  the  lole  seventy-five  bushels,  each  of  fifty-sis  pounds, 
weighing  in  all  fo  tho  and  two  hundred  (4,200  lbs.)  pounds  of  corn, 
would  take  n  o  e  thin  fiflv-nine  pounds  (59.304  lbs.)  of  essential  min- 
eral matters  f  om  tl  e  o  1  in  tlie  grain  alone ;  and  the  cobs,  calculating 
their  weight  as  one  fifth  that  of  the  corn,  woald  rob  it  of  more  than 
eight  pounds  (8.156  lbs.)  more  of  these  valuable  ingredients. 

filany  analyses  have  been  made  of  the  ashes  of  the  various  vegetable 
products  of  the  fiirm  and  of  the  garden  in  Europe,  and  some  in  this 
country.  For  instance,  a  very  full  examination  of  the  various  p;irts  of 
the  Indian  corn  plant,  at  different  sfciges  of  its  growth,  &c.,  us  well  as  the 
■analyses  of  several  other  grains,  gi-asses,  and  garden  and  field  vegetables, 
may  be  found  detailed  in  the  Reports  of  the  Geological.  Agricultui'al, 
&c.,  SuiToy  of  New  York :  (Natural  History  of  New  York,  part 
Agriculture:)  made  by  Emmons  and  Salisbuiy,  and  published  by  that 
Stata 

It  is  desirable  that  such  examinations  should  be  multiplied  in  this 
country ;  that  the  relationships  of  our  various  crops  to  the  soil  mtxy  be 
clearly  ascertained. 
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In  the  above  analyses  of  the  Iniliaa  corn,  the  proportion  of  oil  stated 
does  not  probably  repre.-ieat  the  whole  conteiined  in  the  grain;  the 
examination  was  rather  comparative  than  exhausti-ve ;  both  specimens, 
ground  alike,  were  digested  for  an  equal  time  in  equal  quantities  of  ether, 
and  the  oil  washed  out  by  displacement.  If  the  corn  had  been  reduced 
to  a  finer  powder,  or  brought  to  a  pulp  by  boiling  with  water,  before 
digesting  it  in  ether,  it  is  probable  a  somewhat  larger  quantity  of  oil 
would  have  been  separated.  I'or  the  corn  contains  quite  a  considerable 
quantity  of  yellow  oil,  to  which  it  owes  its  gi'eat  fettening  property. 
Boussingault  found  from  7.8  to  9  per  cent,  of  oil  in  corn.  Poggiole 
found  6.7  per  cent.  Charles  T.  Jackson,  (Patent  Office  Report,  1857, 
Agiiculture,)  from  2.9  to  4.2  per  cent.,  and  Poison  4.4  to  4.5  per  cent. 
{Liebig  and  Eopp's  Jahresherlcht  fur  1855,  jo.  889,  awt^  1856,  j?.  809.) 

See  the  end  of  this  Appendix  for  a  compamtive  table  of  the  ashes  of 
corn,  wheat,  tobacco,  &c. 


The  specimen  of  prime  white  wheat  selected  for  the  examination  was 
obtained,  March  23cl,  1859,  from  Messrs.  J.  L.  Elbert  &  Co.,  of  Lex- 
ington ;  grown  by  Dr.  Latham  in  that  vicinity,  on  rich  blue  limestone 
land.  It  had  been  in  the  warehouse,  where  there  was  no  fire,  about  six 
weeks — the  weather  having  been  rather  warm  for  the  seasou.  Before 
incineration,  experiments  were  made  as  to  the  relative  amount  of  moisture 
it  would  give  out  on  exposure  at  vaiious  temperatures;  which  resulted 
as  follows,  viz : 

1.  Exposed  for  thirty  days  to  the  di-y  air  of  the  laboratory,  daily 
heated  by  the  furnace  stove  to  the  temperature  of  about  75°  F.,  it  lost 
4.398  jser  cent,  in  weight  hy  the  escape  of  moisture. 

2.  Another  quantity  of  the  same  wheat,  kept  in  the  water-bath,  where 
it  was  exposed  to  boihng  water  hea^  for  two  successive  days,  lost  in  all 
12.710ji5e?'  cent,  of  moisture. 

3.  A  third  quantity,  heated  for  five  hours  in  the  oil-bath,  to  the 
temperature  of  400'^  F.,  lost  as  much  as  17.540  per  cent,  of  its  weight. 
The  sample  which  had  been  dried  in  the  water-bath  w!^  crisp,  slightly 
deepened  in  color,  and  as  though  cooked ;  the  gluten  having  been  partly 
altered  by  the  heat,  so  that  the  quantity  of  elastic  paste  which  it  would 
make  with  water  was  diminished. 
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That  dried  in  the  oil-bath,  at  400"^  F.,  was  completely  parched  and 
browned,  and  the  germs,  of  such  grains  as  liad  begun  to  sprout,  wei'e 
completely  blackened,  so  that  the  loss  of  weight  in  this  experiment  was 
greater  than  that  of  mere  hygroscopic  moisture. 

Air-dried,  or  dried  at  or  below  the  boiling  temperature,  the  wheat 
proved  quite  hygroscopic ;  giving  up  moisture  and  losing  weight  in  a  dry 
atmosphere,  or  when  heated,  and  absorbing  moisture  and  regaining  weight 
when  exposed  to  moist  air,  at  a  lower  temperature. 

There  is  probably  a  gi'eater  change  in  weight,  in  wheat,  under  these 
circumstances,  than  pei  sons  generally  suppose,  I  have  no  doubt  that 
wheat,  taken  from  a  moist  "pen,"  and  dried  In  a  warm  wai'ehoase  or 
mill,  may  lose  from  4  to  6  per  cent.,  by  weight,  of  moisture,  in  a  few 
days  or  weeks. 

Some  of  this  white  wheat,  thoroughly  air-dried,  was  carefully  reduced 
to  ashes  and  these  analyzed,  with  the  following  result : 


Magnesia 

Oudes  of  iron  aoi 
PhoBphoric  acid.. 
Sulphorio  aoid ... 

Chlorine ^ 

Silica _. 

Carbonic  acid  an( 


Total  ash _  - 

Proportion  of  phosphate  of  lime 

Proportion  of  phosphate  of  magnesia 

Proportion  of  phosphoric  add  in  the  alkali 


3  phosphates  — 


_0,246 
0.562 
0.395 


.4561) 
.0042 
.0174 
.0204  IbB. 
.04BG  lbs. 


4  lbs. 


0.1473_lb3. 
_(K33Tpjbs. 
O.me  Iba. 


It  will  be  seen  that  the  ash  of  wheat  is  quite  rich  in  phosphates,  espec- 
ially phosphates  of  magnesia  and  lune,  taking  more  of  th^e  &om  the 
soil  than  the  Indian  corn,  in  equal  weights  of  the  grains ;  and  we  can 
readily  understand  how  even  a  rich  soil  may,  after  successive  wheat 
crops,  refuse  to  produce  it  in  a  healthy  and  profitable  manner,  because  of 
the  resulting  deficiency  of  phosphates  in  the  soil ;  and  why  the  English 
formers  find  it  so  advantageous  to  employ  bone-dust^  or  super-phos- 
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phates  on  their  wheat  lands,  that  they  actually  import  bones  from  distant 
foreign  countries,  and  even  glean  the  battle-fields  ot  their  ghastly  relics. 
To  give  a  comparative  view  of  the  amount  of  the  tiiious  essential 
mineral  elements  of  the  soil,  which  is  removed  fiom  an  acu  of  ground, 
in  a  crop  of  wheat,  corn,  tobacco,  or  wine,  I  append  the  following  table. 
In  which  I  estimate  only  the  grain  of  the  coin  •mi  whpit,  without  the 
stalks,  leaves,  husks,  cobs,  &«.,  and  only  the  puie  feiniented  wine ;  sup- 
posing the  leaves  and  cuttings  of  the  vine  and  the  lees  of  the  wine, 
I  during  and  after  fermentation,  to  be  letumed  to  the  soil. 


In  a  irheat  cro 
of  20  buahela 

of  50  buBhelB 

cropoflUOUlb 
and  stalks. 

InSOOgiillonaof 
Catawba  wine. 

5  06  lbs 

6  22  lbs 
22  lbs 

3  61  lbs 

11  M5  !b^ 

not  ealinnted 

not  estimited 

.71  lbs. 

69  73  iba 
e  go  lbs 

68.00  lbs 
8  67  lbs 
B.13  lbs 
8.40  Iba 
J .06  lbs 
5.86  lbs 

1 
9 
9 

13  lbs 
63  lbs 
43  lbs 
13  lbs 
Oe  Iba 
35  lbs 

640  lbs 
180  lbs 
468  lbs 
380  lbs 
876  lbs 
019>B 
0»4  lh!< 

phTphori;»-cV::::::::::" 

Chlorine -  .- 

Tot&lmineral  mntters  from 
an  acre  of  land 

19.60  lbs 

30.67  lbs. 

176.65  lbs 

4,068  lbs. 

This  table  clearly  exhibits  the  relative  exhausting  influence  of  these 
several  crops.  It  will  be  seen  that  the  tobacco  consumes  the  most,  of  all 
the  essential  ingredients  of  the  soil,  but  especially  of  potash  and  lime. 
The  wheat  and  corn  crops  reqnue  phosphates  in  larger  quantity  than  any 
other  materials ;  and  the  quantity  taken  in  the  wine  appeal's  remarkably 
small.  It  is  to  be  recollected,  however,  that  all  hoed  crops  cause  a  much 
greater  deterioration  in  a  given  time  than  those  which  bind  and  cover 
the  soil  during  their  growth,  as  the  small  grains,  clover,  &c. ;  more  of  the 
soluble  materials  being  decomposed  and  washed  out  by  the  atmospheric 
agents  in  the  latter  case  than  in  the  former. 
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OJSIXUAR^y    IVOTICE 


LATE  PRINCIPAL  GEOLOGIST  OF  KENTUCKY, 


DAVID  DALE  OWEN,  M.  D. 


The  decease  of  our  late  distinguished  chief  in  the  Geolog- 
ical Survey  of  Kentucky,  which  occurred  in  the  afternoon  of 
November  13th,  1860,  at  his  residence  in  New  Ilarniony, 
Indiana,  at  the  age  of  53,  will  be  deeply  deplored  through- 
out the  wide  circle,  in  this  country  and  in  Europe,  In  whioh 
he  had,  by  his  great  industry  and  eminent  services  in  the 
field  of  exploration  of  American  Geology,  deservedly  ac- 
quired a  reputation  as  elevated  as  it  is  extensive. 

Dr.  Owen  was  born  June  24th,  1807,  at  Braxfield  House, 
Lauarkshire,  Scotland;  and  surrounded  by  the  picturesque 
scenery  of  that  locality,  and  witness  of  the  stining  events 
connected  with  the  great  social  experiment  of  his  father,  Rob- 
ert Owen,  the  distinguished  philanthropist  and  large  mill 
owner,  whose  efforts  were  directed  to  ameliorating  the  condi- 
tion of  the  laboring  classes,  Dr.  Owen  was  early  led  to 
■admire  the  works  of  nature  and  taught  to  examine  and  think 
for  himself;  inducing  habits  of  self-i'eliancc,  which  he  retained 
throughout  lile. 
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Or  leaving  '^home,  with  a  younger  brother,  to  receive 
instruction  in  the  celebrated  educational  establishment  of 
Emanuel  Fellenherg,  at  Hofwyl,  Switzerland,  their  fnther's 
parting  ad'i'ice  was  to  devote  a  large  share  of  attention  to 
the  science  of  chemistry,  so  prauticiilly  useful  in  its  bearings 
on  the  other  branches  of  science  as  well  as  on  the  arts  and 
mauufeutuies.  This  judicious  advice  was  faithfully  followed 
at  this  institution,  during  the  years  1824-5-0,  as  well  aa 
afterwards  under  the  distiugiiitehed  Dr.  Andrew  Ure,  in  Glas- 
gow, in  1827,  and  subsequently  with  Dr.  Turner,  in  London, 
whilst  on  a  visit  of  two  years  made  after  his  removal  to 
America. 

In  ihe  fall  of  1827  Dr.  Owen  accompanied  his  father  to 
this  country,  settling  in  New  Harmony;  of  which  town  the 
latter  had  purchased  a  large  part,  for  testing  his  philanthropic 
and  educational  plans.  Dr.  0.  landed  in  New  Orleans  Jan- 
uary, 1828,  and  with  the  exception  of  some  time  spent  in 
Paris,  France,  to  improve  himself  in  drawing,  for  which  he 
had  considerable  talent,  as  exhibited  in  the  numerous  sketches 
in  his  various  Geological  Reports,  and  the  courses  of  lectures 
on  chemistry  and  geology  in  London,  the  remainder  of  his 
life  was  spent  in  this  region,  devoted  to  study  and  to  practi- 
cal geolo^cal  and  chemical  pursuits  connected  with  the 
deveJopment  of  our  mineral  and  agricultural  resources  in  the 
western,  northwestern,  and  southwestern  States. 

In  1833  he  was  associated,  as  a  volunteer  explorer,  with 
the  late  Dr.  Gerard  Troost,  then  engaged  on  a  geological 
reconnoissance  of  Tenne^ec;  and,  after  two  years  assiduous 
devotion  to  medical  studies,  received  the  degree  of  Doctor 
of  Medicine  from  the  Ohio  Medical  Collie,  Cincinnati,  O., 
in  1835.  In  1837  he  married  Miss  Catherine  Necf,  daugh- 
ter of  Joseph  Neef,  the  former  associate  of  Pestalozzi  in 
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Switzerland,  and  later  in  New  Harmony  with  that  distin- 
guished early  promoter  of  American  geology,  Mr.  William 
Maclue,  a  considerable  portion  of  whose  geologiial  and  inm- 
eralogical  collections  form  the  basis  of  the  truly  immense 
cabinet  which  has  been  accumulated  by  Dr.  Owen  duimg  his 
active  life,  by  purchases,  exchanges,  and  in  his  numerous  geo- 
logical explorations.  A  collection  which  is  itself  a  \  ast  mon- 
ument to  hie  industry  and  zeal  in  the  pursuit  of  science,  and 
which,  recently  offered  by  his  executors  to  the  State  of  Indi- 
ana, it  is  hoped  wili  be  purchased  by  that  Commonwealth  to 
be  preserved  entire  for  the  purposes  of  future  reference  and 
instruction,  in  accordance  with  the  feelings  of  the  lato  owner. 

In  1837  Dr.  Owen  was  appointed  Geologist  of  Indiana, 
and  began  his  active  life  as  an  independent  explorer  in  the 
extensive  field  of  American  geology  and  mineralogy  by  a 
general  reconnoissance  of  Indiana ;  the  report  of  which  formed 
a  small  octavo  volume,  which  was  reprinted  by  the  Legislature 
in  1859,  when  he  was  again  appointed  Chief  Geologist  of  that 
State,  ander  the  auspices  of  the  State  Agricultural  Society, 
and  with  the  active  co-operation  of  his  brother.  Col.  Richard 
Owen,  who  has  recently  been  appointed  his  suece^or  as  State 
Geologist,  and  who,  by  agreement,  was  to  perform  the  field 
work.  With  this  assistance,  and  the  co-operation  of  others 
in  the  field  and  in  the  laboratoi-y,  tbe  Geologico-Agricultural 
Survey  was  carried  over  a  considerable  portion  of  the  State; 
the  report  of  which,  constituting  a  very  valuable  contribu- 
tion to  geological  and  agricultural  science,  is  now  passing 
through  the  pr^s  at  Indianapolis,  under  the  charge  of  his 
brother  and  successor  in  the  survey. 

On  the  31st  of  July,  1839,  Dr.  Owen  was  appointed  by 
the  General  Government  to  explore  the  mineral  lands  of 
Iowa,  Wisconsin,  and  Illinois,  and  required  to  complete  the 
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survey  before  winter  set  in.  The  notification  of  liis  appoint- 
ment and  his  instructions  reached  him  in  New  Harmony 
August  17th  following,  yet,  by  the  exertion  of  unusual  energy, 
and  by  tlie  aid  of  one  hundred  and  thirty-nine  sub-agents 
and  servants,  whom  he  had  employed  in  an  incredibly  short 
space  of  time,  provided  with  tents,  provisions,  chemical  tests, 
&c.,  &e.,  and  organized  into  twenty-four  working  corps,  each 
furnished  with  skeleton  maps  of  the  townships  assigned  them 
— each  to  examine  thirty  quarter  sections  daily,  and  report 
to  him  at  appointed  stations — ^he  was  enabled  to  make  a  sat- 
isfiictory  exploration,  in  every  quarter  section,  of  about 
eleven  thousand  square  miles  of  territory,  mostly  wild  and 
uncultivated,  within  the  limited  time  allotted,  and  to  forward 
his  report  to  the  Land  Office  in  the  month  of  January  follow- 
ing. During  tlie  course  of  this  almost  incredible  labor  he 
crossed  the  district  under  examination,  in  an  oblique  direc- 
tion, eleven  several  times.  The  report  of  this  survey,  pub- 
lished in  the  documents  of  the  1st  session  of  28th  Congress, 
with  its  accompanying  diagrams,  maps,  and  plates  fi:om 
beautiful  sketches  of  scenery  by  his  own  pencil,  forms  an 
enduring  memoiial  of  his  great  executive  abilities  and  untir- 
ing zeal  and  industry. 

During  the  years  1847-8-9-50,  again  undei'  the  appoint- 
ment of  the  General  Government,  he,  with  his  sevei-al  corps, 
suiTcyed,  in  Wisconsin,  Iowa,  Minnesota,  and  part  of  Ne- 
braska TeiTitory,  an  extent  of  country  in  area  exceeding  two 
hundred  thousand  square  miles,  or  four  times  greater  than 
the  State  of  New  York.  The  report  of  this  survey,  pub- 
hshed  by  Congress  in  1852,  forms  a  very  large  and  elegant 
quarto  volume,  eontiuning  more  than  600  pages  of  text,  and 
numerous  wood  cuts,  maps,  diagrams,  and  otber  engravings ; 
amongst  which  are  some  of  fossUs  which  were  medal-ruled  on 
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steel,  a  process  never  before  applied  to  the  illusti'ation  of 
organic  remains.  Another  report  by  him,  of  his  survey  of 
the  Chippewa  Land  Disb^ict  of  Wisconsin,  was  published  by 
the  General  Government  in  1849-50. 

Early  in  1854  Dr.  Owen,  as  Principal  Geologist,  began 
the  Geological  Survey  of  Kentucky,  of  which  he  personally 
made  a  complete  general  reeonnoissance,  and  to  which  he 
devoted  most  of  his  attention  up  to  the  time  of  the  com- 
mencement of  his  labors  in  Arkansas.  His  "  General  Keport," 
which  forms  the  beginning  of  this  volume,  is  his  last  contri- 
bution to  this  work,  and  was  written  whilst  suffering  under 
general  Ul  health  which  preceded  his  dissolution. 

Appointed,  in  April,  1857,  State  Geologist  of  Ark 
he  commenced  in  October  of  that  year,  as  soon  as  his  e 
ment  in  Kentucky  was  ended,  undei  the  then  existing  appro- 
priation, a  general  reeonnoissance  of  Arkansas,  which  he  car- 
ried on  successfully  up  to  the  time  of  hib  death  His  last 
efforts,  in  that  way,  even  after  disease  had  so  £iv  mastered  his 
corporeal  frame  as  to  render  necessaiy  the  aid  of  an  aman- 
uensis, were  in  the  daily  dictation,  up  to  three  days  only 
before  Ms  death,  of  the  second  volume  of  his  Report  on  the 
Geology  of  that  State.  His  first  "Report  of  a  General 
Reeonnoissance  of  the  Northern  Counties  of  j 
handsome  octavo  volame,  with  plates  fi^om  his  own  d 
was  published  at  Little  Rock,  Arkansas,  in  1858;  and  the 
second  volume,  to  the  completion  of  which  he  devoted  his 
dying  energies,  is  now  passing  through  the  press  under  the 
supervision  of  his  brother.  Col.  Richard  Owen. 

During  the  last  two  years  of  the  prosecution  of  the  Geo- 
logical Survey  in  Kentucky,  the  practical  labor,  in  the  field 
and  in  the  laboratory,  was  carried  on  by  Messrs.  Lyon,  Les- 
ley, Lesquereux,  and  Peter,  under  the  immediate  du'ection  of 
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Dr.  Oiven.  He,  by  the  terms  of  his  eontinuance  in  the 
office  of  Priaeipal  Geologist  of  Kentucky,  being  allowed  to 
devote  a  considerable  portion  of  his  time  to  the  General 
Reconnaissance  of  Arkansas;  that  of  Kentucky  having  been 
completed  by  him,  and  the  condition  of  the  survey  and  the 
experience  of  his  assistants  in  that  State  being  such  that  it 
was  no  longer  necessaiy  for  him  to  devote  to  it  his  exclusive 
personal  attention. 

In  addition  to  these  labors,  under  public  patronage.  Dr. 
Owen  made  many  geological  explorations  for  individuals  and 
corporationsj  and  contributed  by  his  pen  to  various  scientific 
journals  and  other  periodicals.  His  wide-spread  reputation, 
in  this  country  and  in  Europe,  secured  him  an  extensive 
corrrapoudence ;  and  whilst  it  brought  him  into  reciprocal 
intercourse' with  such  men  as  Murchison,  Lyell,  Mantell,  Ver- 
neuill,  and  others,  and  kept  up  agreeable  associations  with  the 
leading  scientific  minds  of  this  country,  levied  a  heavy  tax 
upon  his  time  and  industry.  Often  the  claims  for  rest,  abso- 
lutely requisite  to  the  daily  recuperation  of  his  over-wrought 
powers,  were  set  aside  for  the  pleasures  of  science  or  the 
calls  of  duty  or  of  friendship ;  and  the  light  in  his  labora- 
tory, shinmg  far  into  the  "smaii  hours"  of  the  night,  might 
indicate  to  his  solicitous  friends  the  too  rapid  consumption 
by  him  of  that  taper  of  life  which  he  so  freely  sacrificed  to 
his  fiivorite  and  engrossing  pursuits. 

The  disease,  which  was  the  immediate  cause  of  the  death 
of  Dr.  Owen,  was  rheumatism,  determining  finally  to  the 
heart,  and  induced,  doubtless,  by  his  severe  labors  and  expo- 
sure in  his  field  explorations. 

The  bent  of  Dr.  Owen's  mind  was  decidedly  to  p-miical 
Hence  his  great  fondness  lor  the  applications  of 
1  to  the  purposes  of  every-day  life.     Hence 
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his  efforts  to  disoover  the  cause  of  milk-sickness,  and  his 
great  desire  to  develop  and  improve  agriculture  in  this 
couiiti-y.  To  the  eminently  useful  information  conveyed  to 
the  enlightened  fermei'  by  accurate  soil  analyses  he  always 
devoted  special  attention,  and  we  are  gratified  to  state  that 
the  practical  resulte  thus  obtained  have  been  extensively  and 
repeatedly  acknowledged.  We  learn  that,  besides  the  valua- 
ble articles  on  agriculture  which  he  contributed  to  the  sevci"al 
volumes  of  these  reports,  he  had  also  partly  written  out  some 
important  suggestions  on  the  best  means  of  preserving  the 
fertility  of  the  soil  unimpaired. 

The  labors  of  our  lamented  friend  were  peaceful  and 
unpretending,  but  they  will  connect  his  name  forever  with  the 
history  of  science  at  large  and  the  unprovement  of  this 
country  in  particular.  For  whilst  the  political  storais  which 
periodically  sweep  over  the  country  may  leave  no  other 
remembrances  but  of  confusion  and  disaster,  the  quiet  record 
of  the  discoveries  of  the  man  of  science  yield  a  perennial 
harvest  of  beneficial  application. 

As  a  man  Dr.  Owen  vi»s  modest  and  undemonstrative,  yet 
firm,  independent,  and  self-reliant.  A  gentleman  of  the 
strictest  honor,  and  of  the  most  child-like  honesty  in  his 
dealings  with  the  world.  Wholly  absorbed  in  his  much  loved 
science,  his  money,  his  time,  even  his  life,  were  freely  and 
exclusively  spent  iu  its  pursuit.  Unselfish  and  ever  careful 
to  give  everj'  one  his  due  on  all  occasions,  he  always  awarded 
to  all  his  various  associates,  in  his  repoi'ts  of  his  numerous 
explorations,  their  just  share  of  honor  and  responsibility. 

The  loss  which  is  sustained  in  his  death  is  very  great.  In 
the  language  of  an  obituary  notice  of  him  in  Silliman's 
American  Journal  of  Science,  "In  view  of  his  great  execu- 
tive and  scientific  abilities,  rich  experience,  and  comparative 
42 
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age,  science  had  much  to  hope  for  in  the  continued  life  of 
Dr.  Owen,  and  his  loss  is  great  in  proportion  to  these  hopes." 
The  monument  which  he  was  erecting  to  his  genius  and 
labore,  in  the  four  volumes  of  the  lleports  of  the  Geological 
Survey  of  Kentucky,  is  left  incomplete;  first,  by  the  Ciilure 
of  the  last  General  Assembly  to  appropriate  funds  for  the 
continuance  of  the  survey,  and  secondly,  by  his  decease;  but 
the  work  thus  commenced  by  him,  and  so  ably  carried  on 
by  the  aid  of  a  liberal  poHcy,  will  not  certainly  be  suffered 
to  lose  a  great  part  of  its  ufiUty  by  being  arrested  before 
reaching  the  point  most  fiivorable  for  practical  application. 
Its  completion  at  an  early  day  is  at  once  necessary  to  the 
full  development  of  the  immense  mineral  and  agricultural 
resoarces  of  the  State,  as  it  would  be  gratifying  to  the 
numerous  friends  of  the  deceased  and  to  the  world  of  scieace 
in  general.  Kentucky  will  yet  redeem,  to  her  intelligent 
citizens  and  to  the  civilized  world,  the  pledges  she  gave  ia 
the  commencement  of  our  great  Geological  and  Agricultural 
Survey ;  and  the  results  of  the  latest  labors  of  our  lamented 
associate  will  be  crowned,  by  completion,  a  perennial  monu- 
ment of  her  enterprise  and  liberality  in  the  advancement  of 
improvement,  a  land-mark  in  the  world  of  science,  and  a 
sairel  depository  of  the  honored  name  of  her  late  distin- 
guished Chief  Geologist, 
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INTRODUCTORY   LETTER. 


OoLmiBus,  O,,  January  31st,  1860. 
B.  D.  Owen,  M.  D. : 

Dear  Sie  :  According  to  your  instructions,  I  spent  the  months  of 
May  and  June,  1858,  in  a  detailed  exploration  of  the  coal  fields  of 
Union,  Crittenden,  Hopkins,  Christian,  Muhlenburg,  Ohio,  Daviess,  and 
Henderson  counties,  of  which  I  had,  tlie  previous  year^  made  only  a 
short  reconnoissanca  The  months  of  August  and  part  of  September, 
of  the  same  year,  were  employed  in  surveying  the  distribution  of  the 
coal  sti-ata  of  Bath,  Montgomery,  Powell,  Morgan,  Owsley,  and  Breathitt 
counties.  In  the  first  of  these  explorations  I  was  accompanied  by  Mr. 
Alfred  Owen;  in  the  second  by  Major  T.  C.  Downie.  To  both  these 
gentlemen  I  wish  to  express  my  gratitude  for  kind  and  valuable  assist- 
auce.  Continuing  the  explorations  of  the  eastern  coal  fields,  during  the 
month  of  May  and  part  of  June,  1859,  I  surveyed  Greenup,  Carter, 
Lawrence,  Johnson,  and  Floyd  counties.  But  owing  to  the  sudden  sick- 
ness of  Mr.  Alfred  Owen,  my  ^sistant,  I  had  to  perform  the  greatest 
part  of  the  work  alone.  The  i^fficulty  of  the  test  would  have  been 
severe  but  for  the  assistance  and  hospitality  which  I  received  everywhere 
from  the  inhabitants,  who  generally  manifested  the  greatest  inter^t  in 
the  survey.  It  is  the  result  of  those  difierent  explorations  that  I  take 
the  liberty  to  present  to  you,  sincerely  desiring  that  it  may  meet  your 
approbation. 

Since  the  publication  of  my  former  report,  the  final  report  of  the 
Geological  Survey  of  Pennsylvania  has  appeared,  contrary  to  general  ex- 
pectation. In  this  work,  I  am  accused  by  Prof  H.  D.  Rogers,  formerly 
director  of  the  Geological  State  Survey  of  Pennsylvania,  of  plagiarism, 
or  of  a  breach  of  literary  obligation,  for  the  quotation  of  half  a  page  of 
my  own  report,  delivered  to  him  in  1854,  and  of  the  disposal  of  which 
I  had  since  been  left  entirely  ignorant.    It  is  evident  that  no  general 
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conclusion  can  be  drawa  from  pateontologlcal  researchea,  except  from  a 
comparison  of  the  distribution  of  the  fossil  plants  in  the  coal  strata  of 
many  and  fiir  distant  localities.  To  prevent  a  geologist  from  making 
such  comparisons,  by  denying  him  the  use  of  his  own  observations,  till 
a  publication,  though  indefinitely  postponed,  of  his  report,  is  made,  is 
truly  the  same  as  depriving  a  workman  of  his  tools,  I  was  thus  forced 
to  recall  a  few  of  the  observations  made  by  myself  years  ago,  in  Penn- 
sylvania ;  and  as  I  was  careful  to  mention  the  source  of  the  quotation 
and  the  right  of  property  of  the  Pennsylvania  survey,  the  accusation  of 
Prof.  H.  D.  Rogers  will  appear  to  every  impartial  mind  as  unjust  as 
unaccountable.  Very  respectfully  yours, 

LEO  LESQUBREUX. 
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My  first  pal£eonto!ogical  explorations  in  Kentucky  were  made  in  too 
short  a  time,  and  extended  over  too  large  an  area  of  country,  to  give  at 
once  satisfactory  and  reliabie  leaults.  They  embraced  a  general  recon- 
noissance  of  the  western  coal  fields  of  Kentucky ;  therefore,  my  first 
report  gave  only  a  very  general  survey  of  the  ^estfirn  coal  measure,  to 
be  completed  by  subsequeat  and  more  detailed  lesearches.  Even  now, 
it  is  not  to  be  supposed  that  this  report  will  satisfy  the  expectations  of 
every  coal  proprietor.  Although  piepaied  to  mark  the  geological  horizon 
of  most  of  the  beds  of  coal  which  I  had  an  opportunity  of  sui'veying, 
there  are  stiU  many  out-crops,  even  open  coal  beds,  which  could  not  come 
under  my  examiuation ;  either  for  want  of  time  to  visit  them,  or  beeaufe 
the  beds  being  still  unopened,  the  characters  of  the  shales  and  fossils  could 
not  be  ascertained. 

There  is,  indeed,  a  great  difficulty  attending  the  application  of  pa'Eeon- 
tology  to  the  identification  of  the  coal  strata.  The  fossil  plants  being, 
of  course,  unequallj'  and  in'egularly  distributed  iu  the  shales  of  the  coal 
beds,  and  the  shales  themselves  being  sometimes  entirely  wanting,  obscure 
out-crops  of  coal  can  scarcely  be  studied,  and,  therefore,  cannot  be  placed 
with  accuracy,  when  they  are  not  exposed  by  a  good  entry. 

This  deficiency  in  the  application  of  palaeontology  to  the  determination 
of  geological  levels  of  the  coal,  induced  me  to  extend  somewhat  the 
range  of  my  explorations,  and  to  examine  and  repoil;  the  stratigraphical 
distribution  of  the  coal  as  often  as  it  was  possible  to  do  so  with  advan- 
tage. I  have  alwa3-s  endeavored,  first,  to  determine  the  position  of  each 
coai  bed  by  the  fossil  planteof  the  shales;  and  afterwards,  even  if  the 
examination  gave  entire  satisfiiction,  I  have  made,  when  it  was  possible,  a 
section  either  of  the  coal  itself,  with  the  adjoining  strata,  or  of  the  meis- 
ures  exposed  in  its  connection. 
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Id  reporting  a  unmber  of  these  sections,  I  may  possibly  have  to  go 
over  a  few  that  have  akeady  been  published ;  but  this  reviewing  of  sec- 
tions, even  if  ifc  should  be  of  &equent  occurrenct^  will  still  become  useful 
for  the  following  reasons : 

Mrst.  The  explorations  of  the  coal  strata  form  now  a  distinct  part  of 
the  geological  survey.  It  would,  therefore,  be  advantageous  to  reconsider 
the  diiferent  data  whioh  have  been  collected  and  present  them  all  together. 

Secondly.  ThereliabiUtyofpaloaontological  evidencehas  been,  and  may 
still  be,  often  disputed.  It  is  therefore  necessary  to  prove  its  correctness 
by  comparative  sections,  made  in  different  localities.  This  compai^isou 
cannot  always  be  estabhshed  upon  unpublished  sections  only. 

Thirdly.  Good,  comparative  htholo^eal  sectaons,  of  actual  superposi- 
tion, combined  with  pal^eontologieal  evidence,  afford  the  only  means  of 
ascertaining  the  relation  of  the  .strata  in  the  different  coal  Belds  of  Ken- 
tucky and  of  America.  The  identity  of  the  fossil  plants  of  a  bed  of 
coal,  more  or  less  distant  from  another,  offere  at  once  evidence  of  hori- 
zontal equivalence,  and  affords  easy  means  of  comparing  entire  sections. 
AU  the  sections  pubhshed  without  this  fixed  point  as  a  basis  of  a  com- 
mon geological  homon,  may  be  interesting  for  some  particular  locality, 
but  are  more  or  less  uncertain,  and  often  useless,  in  a  general  examination 
of  the  coal  measures.  Moreover,  these  comparative  sections  furnish  the 
best  indications  to  direct  the  researchis  for  coal  in  the  inteiTening 
localities. 

The  plan  of  this  report  is,  therefore,  easily  h-aced;  it  is  first  necessary 
to  review  the  general  character,  either  palieontological  or  stratigraphical, 
of  each  bed  of  coal,  and  to  establish  the  value  of  these  characters  by 
some  local  sections.  This  mode  of  examination  may  be  somewhat 
tedious,  bnfc  it  will  alTord  solid  nmtei'ijils  for  the  true  history  of  our  coal 
formations. 

I  shiU  then  mike  i  geneial  ie  ti  u  oi  eaih  oonity  which  I  hi^L  sui 
pejed  pointing  out  dl  the  beds  of  coal  examined  md  their  lehtive 
position  m  the  section 

A  eompiiison  of  tiie  distiibution  of  ihe  coal  stiata  m  Voth  the  west- 
em  and  eistern  ba&ins  of  Kentuol  },  must  necessaiilj  lollow  mi  mubt 
be  extended  i&  far  w  possible  <y\u  fhe  <oil  measures  of  Ohi  Penn't\l 
Timi  et 

1  deeply  regret  that  I  was  unable  to  extend  my  explorations  ovei'  the 
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entire  coal  fields  of  Kentucky;  bat  the  time,  as  yet,  has  been  too  limited 
£)]■  sudi  a  work,  and  therefore  much  remaias  still  to  be  done  for  a  full 
description  of  the  Kentucky  coal  mesisures.  According  to  the  directions 
of  the  State  Geologist,  I  have  examined  the  richest  parts  of  the  coal 
fields,  especially  those  which  are  easy  of  access,  and  the  more  likely  to 
attract  the  attention  of  the  miner  and  the  capitalist, 

NATURAL  DIVISION  OF  THE  COAL  MEASURES. 

If  I  had  to  report  on  the  w^tern  coal  fields  of  Kentucky  only,  I 
should  have  little  or  nothing  to  communicate  on  any  beds  of  coal  under 
the  conglomerate.  But  the  exploration  of  the  eastern  coal  basin  has 
^own  that  the  true  coal  measures  begin  there  immediately  above  the 
sub-carboniferoHs  hmestone,  or,  when  this  limestone  is  absent,  the  coal 
succeeds  immediately  to  the  sub-carboniferous  knob  sandstone,  or  the 
upper  division  of  the  Chemung  group.  As  some  beds  of  these  infeiior 
strata  of  coal  are  of  workable  thickness  and  of  excellent  quality,  it 
becomes  of  the  first  importance  that  then  position  should  be  described, 
and  their  characters,  as  tar  as  they  are  determined,  made  known. 

The  coal  measures  below  the  conglomerates  have  been  generally  dis- 
tinguished by  a  peculiar  name  from  the  measures  above ;  they  have  been 
called  false  coal  measures,  proto-carboniferous  formations,  &c.  I  see  no 
good  reason  for  this  distinction.  If  it  is  based  on  the  fact  that  the 
inferior  coal  beds  are  not  generally  found  over  the  whole  extent  of  the 
coal  fields  of  America,  the  same  can  be  said  of  the  coal  strata  between 
the  Mahoning  and  the  Anvil  Kock  Saidstone,  and  pai-ticulariy  of  the 
upper  coal  measures  above  the  Anvil  Rock.  If  this  separation  is  made, 
firom  the  thickness  and  extent  of  the  gi-eat  deposit  of  sandstone  named 
conglomerate,  or  from  its  composition  of  coarser  and  more  pebbly  mate- 
rials, the  same,reason  for  a  further  separation  of  the  coal  measui-es  might 
be  found  in  the  thickness,  extent,  and  composition  of  the  Mahoning,  and 
even  of  the  Anvil  E-ock  Sandstones.  A  separation  of  the  inferior  coal 
beds  from  the  higher  measures  associated  with  them,  could  only  be 
authorized  by  a  difference  in  the  vegetation  of  which  the  coal  has  been 
formed,  and  consequently  in  the  species  of  plants  found  in  the  shales. 
But  this  difference  does  not  exist,  as  we  shall  see  presently.  It  is,  there- 
fore, more  rational  to  take  the  coal  measures  in  their  whole  vertical  e 
43 
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as  a  single  and  inseparable  formatioiij  dividing  them,  for  the  sake  of  a 
better  understanding,  in  four  different  parts. 

1.  The  coal  measures  below  the  conglomerate. 

2.  The  measures  between  the  conglomerate  and  the  Mahoning  sand- 
stone. 

3.  Those  between  this  last  sandstone  and  the  Anvil  Eock. 

4.  The  upper  coal  measures  above  it,  with  their  top  still  undeter- 
mined. 

COAL  MEASURES  BELOW  THE  CONGLOMERATE.— GENERAL  DISTEIEDTION. 

They  appear  in  the  western  coal  fields  of  Kentucky — 

Ist.  Near  Caseyville,  in  Crittenden  county,  in  a  stratum  of  black 
shales  containing  a  thin  coal  Ti  i^  'fh^le  is  ndl  t\posed  at  a  short  dis- 
tance from  BeU's  mine,  on  thu  bitik  ot  the  cieek 

2d.  In  Breckinridge  xn\  Meade  countieb  whae  two  beds  of  thin  coal 
have  been  observed  in  the  tin  k  btiati  ol  snb-caibomferous  limestone,* 
they  have  not  yet  exposed  a  woik\ble  bed 

In  the  eastern  coal  fields  those  low  meisires  aie  much  better  devel- 
oped, and  exposed  nearly  11  ibng  the  western  elg  8  of  the  basin.  I 
examined  the  first  outcrtj  of  tl  e  i  coal  near  Tis  Wills',  in  Montgomery 
county;  then  between:  Slate  an  I  Be<wei  cieel  s  on  the  road  to  McCor- 
miek's,  as  also  just  ahne  Mi  MtConmcks  hoise,  on  the  road  to 
Hazlegreen,  and  a  few  miles  south  of  tlie  head  waters  of  Emmet's  fork 
of  Indian  creek. 

The  most  northerly  outcrops  of  these  coals  which  I  visited,  was  at 
Clear  creek,  in  Bath  county,  and  the  farthest  southward  at  L.  Bush's,  on 
Walker  creek,  Owsley  county,  on  the  road  between  Proctor  and  Hazle- 
green. 

South  of  Owsley  coanty,  or  even  in  this  county,  the  inferior  coal 
measures  appear  to  thicken  considerably  in  some  places.  «Near  Proctor, 
and  in  Pulaski  and  Rockcastle  counties,  they  contain  three  to  five  beds 
of  coal,  one  of  which  is  worked  four  to  five  feet  in  thickness.f  Above 
the  shales  of  the  Cumberland  river,  in  Wayne  and  Clinton  counties,  Mr. 
Jas.  Lesley,  jr.  reports  two,  and  sometimes  three  beds  of  coal,  below  the 
conglomerate;  In  Northern  Tennessee  near  the  limits  of  Kentucky, 
Prof.  J.  M,  Safford  has  observed  five  (5)  veins  of  coal  in  the  same 

1,  vol.  a,  p.  8S. 
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situation,  ooe  of  which  attains,  in  some  pot  holes,  a  thickness  of  five 
feet.  In  Virginia,  south  of  the  Kanawha  Salines,  Dr.  S.  H.  Sahsbury 
has  seen  five  (5)  beds  of  coal  below  the  conglomerate,  one  of  which  is 
formed  of  alternate  layers  of  slate  and  coal  six  to  seven  feet  thick.  The 
sub-conglornei-atic  coal  has  been  observed,  also,  by  boring  salt  in  the 
interior  of  the  coal  measures.  The  section  of  Warfield,  on  Tug  river, 
will  show  its  position. 

It  is  a  remarkable  fact  that  this  lower  coal  has  never  been  seen  along 
the  western  edge  of  the  coal  measures  of  Ohio,  where  in  many  places 
the  conglomerate  attains  to  a  gi-eat  thicknes,  when  on  the  contrary,  the 
sub-congIomei"atic  coal  appears  to  be  developed  in  Mercer  and  McKean 
counties  of  Northern  Pennsylvania. 

PALEONTOLOGY  OF  THE   LOWEST  COAL  MEASURES. 

As  fiir  as  has  been  ascert^ned,  the  palpeontology  of  the  coal  beds 
below  the  conglomerate  is  very  uniibrm,  I  have  only  found  in  the  shales 
covering  them  the  leaves,  the  cones  or  catkins,  and  the  bark  of  different 
species  of  Zepidodendron.  Judging  from  analogy,  I  suppose  that  this 
peculiar  flora  of  the  low  coal  wOl  bo  found  generally  of  the  same  nature 
in  the  whole  extent  of  the  measures  below  the  conglomerate,  with  the 
exception  of  a  few  particular  species  to  each  diflerent  bed  of  coal ;  but 
this  supposition  wants  to  be  sustained  by  sufficient  pal^eontological  evi- 
dence.* 

At  S.  Wills'  coal,  the  shales  mtermediate  to  the  two  beds  of  coal  are 
entirely  covered  with  the  leaves  of  Lepidodendron.  These  leaves  {plate 
5,Jiff.  2)  are  easily  known  by  their  resemblance  to  long  and  narrow 
blades  of  grass.  Although  the  appearance  and  nature  of  these  shales  is 
very  different  in  two  exposures  of  the  same  coal,  being  at  one  place 
hard,  black,  and  fissile,  when  at  a  few  yards  distance  they  are  replaced 
by  a  kind  of  yellow,  soft  clay,  these  leaves  of  Lqiidodmdron  are  found 
in  the  same  abundance  in  both. 

On  the  head  waters  of  Emmet's  fork,  the  bed  of  coal  worked  by  Mr. 
McCormick  is  75  feet  below  the  conglomerate,  and  apparently  on  a 
lower  level  than  the  former,  yet  the  shales  covering  the  coal  contain  only 
leaves  of  Zepidodendron,  with  a  few  cones  of  the  same  tpee,  {Zepidos- 

■Since  writing  this,  I  hase  hud  opportunity  to  survey  the  sub -conglomeratic  coal  measures  of 
Western  Arkansas,  and  found  their  flora  characterized  by  some  peculiar  species,  but  rich  and 
vnyled,  indeed.  Nearopferia  JUxama  and  FUbeUarta  boraaaifolia  ara  as  abundant  in  the  shales 
below  the  iton glomerate  as  abuvs. 
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irobi.)  The  lower  part  of  the  coal,  which  is  soft  and  slaty,  (brash  coal,) 
contaios,  besides  the  stems  of  Lepidodmdroii,  a  few  piints  of  Cdamiies. 
The  coal  itself,  which  is  of  a  very  black,  hard,  and  beautiful  appearance, 
is  mostly  covered,  in  its  horizoutttl  sections,  by  thin  layers  of  charcoal, 
marked  especially  with  prints  of  small  branches  of  Lepidodendrm. 

On  Clear  creek,  in  Bath  county,  the  shales  covering  the  coal  are  also 
marked  by  leaves  and  the  bark  of  the  sime  species. 

By  its  fossil  plants,  the  coal  worked  at  Proctor  might  be  referred  to  the 
same  sub-conglomeratic  series.  Unhappily,  I  could  not  carefully  examine 
it,  being  there  prostrated  by  sickness.  Mr.  Downie,  my  able  and  efficient 
assistant,  found  in  the  shales  of  McG-uire's  coal,  a  piece  of  bark  of  a 
Lepidodendron,  and  some  Idngula,  with  a  Flahellaria.  These  two  last 
species  are  generally  characteristic  of  a  higher  coal ;  but  such  isolated 
specimens  are  not  sufficient  for  conclusive  evidence.  The  Llvgiila  um- 
honata  appears  to  have  a  wider  range  than  was  first  supposed  ;  and  the 
FlaheUana,  although  more  abundant  in  the  No.  1  B.  coal  above  the  con- 
glomerate, is  a  plant  of  the  sub-conglomerate  coal  also. 

These  remarks  on  the  characters  of  the  sub-conglomeratic  coal  flora 
are  confirmed  by  the  observations  of  Mr.  J.  Lesley,  jr.,  who,  from  his 
camp  in  Pulaski  county,  writes  that  he  has  only  found,  in  the  shales 
below  tlie  conglomerate,  these  leaves  of  Lepidodendron,  with  some 
prints  which,  from  his  sketch,  evidently  belong  to  scales  of  the  cones  of 
Lepidodendron,  viz. :  to  the  genus  Lepidophyllum,  of  which  two  species 
have  been  figured  in  my  former  report.  (P/.  7,  fig.  7  and  8,  vol.  Ill, 
Qeol.  Survey  of  Ky) 

In  a  catalogue  of  the  fossil  plants  of  America,  published  by  the  Sci- 
entific Association  of  Pottsville,  I  have  d^cribed  and  figured  a  new 
species  of  Peeopteris,  {Pecopteris  iShe^en,)  found  in  McKean  county 
by  my  fHend,  Prof.  P.W.  Sheatter,  of  Pottsville.  The  coal  in  the  shales, 
of  which  this  species  was  found,  is  s^d  to  belong  to  the  sub-conglomer- 
atic measures.  Except  this  plant,  the  shales  which  bear  it  do  not  show 
any  other  remains  but  leaves  and  fi'uits  of  Lepidodendron. 

The  specimens  of  shales  collected  in  the  Geological  Survey  of  Arkan- 
sas, under  the  direction  of  Dr.  D.  D.  Owen,  and  which  were  submitted 
to  me  for  exaipination,  are  mostly  covered  with  the  same  leaves  above 
mentioned.  There  is  besides  part  of  the  frond  of  a  fern  related  to 
AUihopteris  nervosa,  but  specifically  different.    Dr,  Owen  remarks,  on 
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the  Spadi-a  coal,  which,  like  all  the  other  cosils  of  Arkansas,  belongs  to 
the  sub-conglomeratic  series,  that  some  obscure  steins,  and  long  slender 
leaves  or  glumes,  of  some  plants  can  he  discovered  hy  s-pUtiing  up  the 
shales*  These  long  slender  leav^  are  the  leaves  of  the  Lepidoden- 
dron,  and  this  observation  confirms  what  I  have  before  said  about  the 
general  appeamitce  of  the  flora.  Mr.  E.  T.  Cox,  Assistjint  Geologist  in 
the  same  survey,  speaks  of  the  coal  strata  in  Crawford  and  Johnson 
counties,  Arkansas,  as  containing  in  their  shal^  mostly  Lepidodendron, 
with  Sphempteris,  Calamites,  and  Pinnttlaria.'\  I  have  seen  no 
specimens  of  these  last  genera  of  plants  in  the  shales  examined,  and  do 
not  know  whether  there  are  any  new  species  among  them.  These 
remarks  of  Mr.  Cox,  who  is  very  particular  and  careful  in  observations, 
tend  to  show  that  the  different  beds  of  the  lowest  coa!  measures  must 
be  charactoiized  by  some  peculiar  species.^ 

I  may  mention  here  this  curious  coincidence.  In  the  shales  of  the  low 
coal  of  North  Carolina,  of  which  some  beds  are  intercalated  in  the  old 
red  sandstone  below  the  conglomerate,  my  friend  Mr.  J.  P.  Lesley  found 
specimens  of  a  L^idodendron  which  I  had  never  seen,  except  in  the  red 
shales  below  the  conglomerate  at  Mauch  Chunk  and  Pottsviile,  Pa. 

STRATIGRAPHY  OF  THE  SUB-CONGLOMERATIC  COAL  MEASURES. 

The  respective  position  of  the  coal  beds  below  the  conglomerate  appears 
to  be  as  variable  as  their  horizontal  disti'ibution. 

In  the  first  report  of  the  Geological  Survey  of  Kentucky,  Prof.  D. 
D.  Owen  gives  a  section  of  227  feet,  in  which  the  place  of  the  highest 
coal  is  not  fixed  relatively  to  the  conglomerate,  but  is  shown  to  be  140 
feet  above  the  main  coal  of  Proctor.  On  the  same  section  are  also 
marked  two  coal  beds  4  and  6  inches  thick,  at  35  and  40  feet  below  the 
same  main  coal. 

Thi-ee  miles  south  of  Jas.  Wills',  near  the  eastern  limits  of  Mont- 
gomery county,  a  bed  of  coal  22  inches  thick  rests  immediately  upon  a 
soft,  buff-colored  sub-carboniferous  sandstone,  containing,  in  great  abund- 
ance, the  shells  of  the  Chemung  group,  and  which,  at  this  place,  overlies 
another  bed  of  sandstone,  covered  mostly  with  Fucoides  Oaiida-GalK. 
The  coal  is  covered  by  12  feet  of  black,  soft  shales,  easily  breiiking. 

e.v,  bj'D.D.  Oivcn,  p.  130. 
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marked  by  the  fossil  plants  mentioned  before,  and  containing  pebbles  of 
carbonate  of  iron.  These  pebbles  are  generally  of  the  size  of  a  com- 
mon potato,  having  the  same  oblong  form.  From  the  top  of  these  black 
shales  to  the  base  of  the  conglomerate  sandstone,  there  is  yet  a  covered 
space  of  10  feet,  which,  according  to  the  evidence  of  Mr.  WillSj  contains 
a  streak  of  coal  4  to  6  inches  thick. 

In  the  hills  just  opposite  the  house  of  Mr.  J.  Wills,  the  formation  con- 
taining Fucoides  Gauda-Galli,  about  100  feet  thick,  rests  upon  the  lower 
sub-division  of  the  Chemung  group,  and  is  surmounted  by  a  conglomer- 
ate sandstone,  containing  here  a  great  abundance  of  fossil  shells,  especially 
pieces  of  Cyathophylliim,  Cystyphyllmn,  etc.  In  these  hills  there  is  no 
trace  of  coal  or  of  hmestone ;  but  on  the  road  to  McCormick's,  in  cross- 
ing the  hills  between  Slate  and  Beaver  creeks,  three  miles  east  of  Mr. 
Wills',  the  limestone  makes  its  appearance  with  a  sbiin  of  coal  above  it. 
In  this  part  of  the  country,  viz. :  on  the  limits  of  Powell,  Montgomery, 
and  Morgan  counties,  the  sub-carboniferous  limestone  is  extremely  vari- 
able, either  entirely  wanting,  or  appearing  here  and  there  in  strata  from 
6  inches  to  25  feet  thick.  Just  above  the  house  of  Mr.  McCormick,  on  the 
road  to  Hazlegreen,  the  limestone  is  seen  succeeding  the  knob  sandstone, 
first^  as  a  thin  layer  of  a  few  inches,  cherty,  perforated,  coarse-grained, 
resembhng  a  bastard  limestone,  then  rapidly  increasing  in  thickness  to  15 
feet,  and  becoming  hard,  fine-gi'ained,  and  fossiliferous.  It  also  supports 
here  a  bed  of  coal  from  12  to  22  inches,  capped  by  5  to  6  feet  of  black 
shales,  with  the  same  plants  as  at  Mr.  Wills'  coal.  This  coal,  however, 
is  too  full  of  stems  of  Lepidodendron,  and  its  quality  is  very  inferior. 
The  shales  of  this  coal  are  overlaid  by  a  ferruginous  sandstone,  proba- 
bly a  member  of  the  conglomerate. 

On  the  head  waters  of  Emmet's  fork  of  Indian  creek,  five  miles  south 
of  McCormick's,  the  coal  is  70  feet  below  the  conglomerate,  which  forms 
picturesque  bluffs  of  from  150  to  200  feet  high.  The  bed  measures  15 
inches  of  hard,  fine,  bituminous,  block  coal,  underlaid  by  6  inches  of 
sLaly  (brash)  coal.     The  section  is  as  follows  : 

Feet. 

Conglomerate ISU 

Sh;iJj  feri'iiginous  sandstone S."! 

Black  shales,  with  carbonate  of  irou 15 

Hapdeoal \% 

Soft  shftly  coal 6intlies. 

Fire  clay  to  level  of  the  creek. 

The  c'oal,  equivalent  of  the  former,  on  OliftOn  bank,  one  mile  south  of 
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the  road  to  Hazlegreen,  is  22  inches  thick.  At  Jas.  Gibbl^' ;  on  the 
head  waters  of  Brush  tbrk  of  Beaver  creek,  it  is  reported  of  the  same 
thickness;  but  I  had  no  opportunity  to  examine  it. 

Although  the  distance  between  the  coal  and  the  conglomerate  is  much 
greater  here  than  at  Wills',  I  am  satisfied  that  it  is  the  same  coal.  Its 
characters  and  the  nature  of  the  shales  are  the  same ;  and  as  for  the 
measures  below  the  conglomerate,  we  have  already  seen  how  variable  they 
prove.  Tbe  bed  of  ferruginous  sandstone,  which  is  here  superposed  on 
the  shaleSj  takes  the  place  of  conglomerate  sandstone,  or  of  millstone 
gi-it. 

At  the  head  waters  of  Clear  creek,  in  Bath  coanty,  three  miles  above 
the  furnace,  a  coal,  the  equivalent  of  the  former,  has  been  worked,  about 
35  feet  beiow  the  conglomerate.  It  is  cut  in  two  by  four  feet  of  black 
shales,  bearing  the  same  characters  as  those  int^nnediate  to  the  two 
coals  of  Mr.  Wills.  Its  base  was  covered  with  mud  and  water,  and  I 
could  not  see  it  well  opened.  It  is  reported  by  Prof.  D.  D.  Owen,  who 
also  visited  it,  as  being  1  foot  and  10  inches  in  its  upper  member. 

On  Yocam  creek,  north  fork  of  Licking,  near  the  western  limits  of 
Morgan  county,  a  coal  4  inches  thick  crops  out  just  at  the  base  of  the 
congiomerate,  without  any  shales  above  it;  I  consider  it  as  the  equiva- 
lent of  the  upper  coal  of  Mr.  Wills,  but  being  hke  tlie  following,  at  the 
level  of  the  creek,  the  inferior  strata  were  not  exposed. 

On  the  road  from  Proctor  to  Hazelgreen,  on  Walker  creek,  and  on 
the  property  of  L.  Bush,  there  is  a  bed  of  coal  8  to  10  inches  thick, 
which  also  crops  out  just  at  the  base  of  the  conglomerate,  without  inter- 
mediate shales.  The  hard  sandstone  covering  of  this  coal  contains  two 
or  three  streaks  of  coal,  one  to  two  inches  thick,  running  very  irregu- 
larly. These  irregular  streaks  of  coal  are  often  remarked  above  the 
coals  immediately  covered  by  sandstone,  and  are  formed  of  detached 
parts  of  the  woody  matter  of  the  coal,  rolled  and  imbedded  in  the  sand 
by  waves  or  currents,* 

It  is  purposely  that  I  have  until  now  delayed  to  speak  of  the  Casey- 
viUe  low  coal,  of  which  the  true  position  has  been  subject  to,  and  is  still 
under  discussion,  among  the  geologists  of  the  State  Survey  of  Kentucky. 
The  coal  under  consideration,  said  to  be  18  inches  thick,  was  struck  in  a 

•  A  coal  ill  the  same  position,  just  below  the  conglomemte,  is  repavtcd  by  Dr,  D.  D.  Owen,  in 
tlia  1st  volume  of  the  Arkansas  Survey. 
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we!!  near  the  old  distillery,  above  Ciiseyville,  at  a  depth  of  70  or  80  feet 
below  Casey's  coal  bank,  opened  near  by.  "When  I  visited  the  place  in 
1857,  in  compaoy  with  Mr.  E.  T.  Cox,  on  ray  first  tour  of  exploration, 
I  was  shown  only  the  shales  of  Mr.  Casey's  coal  bank,  and  pronounced 
them  the  equivalent  of  those  of  Bell's  and  Casey's  coal  veins.  Last  year, 
having  again  visited  the  same  place,  with  better  information,  I  found 
under  a  heap  of  rubbish  dug  from  the  well,  some  shales  of  this  low  coal 
diflering  from  those  which  cover  Casey's  and  Bell's  coal ;  they  are  soft, 
breaking  irregularly,  very  black,  marked  with  a  few  leaves  of  Lepido- 
dendron  only,  and  mixed  with  a  great  abundance  of  oval  pebbles  of 
carbonate  of  iron,  like  those  mentioned  in  tiie  black  shales  below  the 
conglomerate  elsewhere.  In  fact,  the  characters  of  the  shales  found  near 
the  mouth  of  the  boiing  of  Mr.  Casey's  well,  compare  exactly  with  those 
indicated  in  the  desoiiption  of  the  Wills  and  McCormick  coal. 

The  presence  of  small  pebbles  of  carbonate  of  iron  in  black  shales,  of 
which  the  palaeontology  is  not  distinctly  mai'ked,  would,  no  doubt,  have 
appeared  unreliable  and  accidental,  were  it  not  supported  by  stratigraphi- 
cal  evidence.  While  I  was  investigating  the  question,  in  the  vicinity  of 
Bell's  mine,  Mr.  Wheatcroft,  the  director  of  the  mines,  informed  me  that 
he  had  made  many  borings  around  Bell's  vein,  and  had  never  found  any 
coal  below  it,  except  a  seven  inch  bed  at  a  deptli  of  103  feet.* 

To  place  the  matter  beyond  question,  he  showed  me,  about  half  a  mile 

from  the  entry  of  Bell's  mine,  in  a  small  creek:  running  into  Tcadewater 

river,  a  bank  of  shales,  with  a  coal  at  its  base,  exposing  the  lower  part  of 

the  measures,  crossed  in  his  different  borings.     The  section  is : 

Feet. 
Fire  eUy  and  shaly  saDdstone  under  tlie  Bell  ooa!,  extending  downwiifda  to  top  of  tlie 

bluff,  (covered  space) 40 

Hard,coarae  sandBtoneinbank-..- — 16 

Black  shalM,  with  pebbles  of  carfionateof  iron 40 

Coal,  bituminous  and  soft J^ 

Hard,  black  fire  ola)- 4 

Yellow,  ahalj  fireclay 1 

Foasiliferous  limestone,  in  bed  of  creek 1 

Comparing  this  section  with  the  place  of  the  sub-conglomeratic  coal 
of  Owsley,  Montgomery,  and  Bath  counties,  the  analogy  of  distribution 
is  striking,  and  when  it  is  confirmed  by  palEeoatological  evidence,  and 
by  the  same  mineral  distribution,  one  can  no  longer  question  the  identity 

*  No  one  is  better  acquainted  Hith  the  geolo^eal  strata  of  the  country  around  Caseyville  than 
this  gentleman,  who  has  been  director  of  BelPa,  Casey  &  Spigert's  mines,  and  ha  asserts  that, 
from  topographical  and  strati  graphical  evidence,  these  veins  are  all  equivalent  to  the  Casey  coal 
opened  above  Casey  vi lie. 
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of  the  coal,  foimd  below  the  Bell's  and  Casey's  mines,  with  the  coals  of  the 
sub-conglomeratic  senes. 

It  is  true  that  the  16  feet  sandstone  above  the  black  shales  is  but  a 
tbin  substitute  for  the  conglomerate;  but  near  this  western  edge  of  the 
coal  fields  the  conglomeratic  appearance  of  the  sandstone  has  nearly 
disappeared,  and  the  thickness  of  the  millstone  grit  is  much  reduced,  and 
extremely  yariable.  Opposite  Caseyville,  on  the  Illinois  shore,  where 
this  millstone  grit  at^ns  a  good  size,  the  distance  fi'ora  Dr.  Long's  coal, 
which  is  above  the  millstone  grit,  to  the  battery  rock  coal,  acknowledged 
to  be  below  it,  is  no  more  than  140  feet.  In  the  vicinity  of  Mr.  "Wills', 
in  Montgomery  county,  on  the  edge  of  the  eastern  coal  fields,  in  a  space 
of  three  miles,  the  difference  in  the  thickness  of  the  conglomerate  is  at 
some  places,  on  the  same  line  of  strike,  more  than  100  feet. 

As  for  the  bed  of  limestone  below  the  coal,  it  has  been  looked  upon, 
by  those  who  contradict  the  above  opinion,  as  one  of  those  thin  strata  of 
limestone  which  are  said  to  occasionally  run  withm  the  thickness  of  the 
millstone  grit.  But  in  that  case,  is  the  tnie  millstone  grit  above  or  below 
this  limestone  ?  If  below,  we  should  have  at  this  place  the  abnormal 
appearance  of  a  limestone,  which  is  not  seen  elsewhere.  If  above,  we 
must  certainly  have  above  the  Hmestone  the  sab-conglomeratic  coal, 
equivalent  to  the  coal  18  to  22  inches  thick,  resting  immediately  upon 
the  limestone  at  McCormick's,  and  reduced  to  its  true  proportion  by  the 
gradual  decreasing  of  the  low  coals  towards  the  west. 

A  diificulty  occurs  in  accounting  for  the  position  of  a  thin  coal,  which 
was  seen  in  a  boring  by  Mr.  Sam'!  Casey,  20  feet  below  his  van,  worked 
aeax  the  Tradewater  river,  and  which  coal  is  said  to  be  20  inches  thick. 
Unfortunately,  when  I  visited  the  place  the  pit  was  entirely  covered,  and 
I  could  find  around  it  no  traces  of  any  shales  or  of  coal.  It  is  possible 
that  this  coal  might  be  a  representative  of  our  No.  1  A  coal,  generally 
placed  at  25  feet  below  No.  1  B,  and  which  has  been  developed  here 
occasionally.  If  so,  it  would  be  the  only  place  where  it  has  been 
remarked  in  the  whole  extent  of  the  western  coal  fields. 

CONGLOMERATE. 

Along  the  edge  of  the  western  coal  fields,  the  millstone  grit^  a  coarse 
sandstone,  with  or  without  pebbles,  generally  replaces  the  true  conglom- 
eratic formation.  Its  thickness  does  not  appear  to  have  been  accurately 
measured.    On  the  w^tern  edge,  Mr.  Lyon  mentions  it  as  being  from 

44 
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§0  to  100  feet  thick  The  diOereot  members  of  the  millstone  grit 
occupy,  probably,  the  whole  spice  between  the  sub-carbonifeious  lime- 
stone and  the  lowest  strata  ol  \ihat  is  geneiully  called  the  base  of  the 
coal  measurea. 

On  the  western  edge  of  the  e.istein  coal  basin  the  formation  is  mostly 
conglomeratic  Still,  often  in  p<iit  replaced  by  a  coarse  and  femiginous 
sandstone.  Its  thickness  \dnes  from  75  to  300  feet,  attaining  probably 
its  highest  point  in  Owsley  county,  where  Mr.  J.  Lesley,  jr.  measures  it 
at  300  feet,  and  at  Kockcastle  cieek,  where  D.  D.  Owen  found  it  to  be 
240  feet.  Northward,  viz  m  Gieenup  county,  the  conglomerate  thins 
out  considerably,  and  neaily  disappears  even;  as  by  the  measurements 
of  Mr.  L.  Lyon,  on  Tigert's  creek,  six  miles  northwest  of  Grayson,  the 
distance  from  the  top  of  the  millstone  grit  to  the  sub -carboniferous 
limestone  is  only  30  feet.  These  modifications  are  evidently  local,  and 
cannot  be  considered  as  resulting  from  any  general  law  of  distribution. 
From  Greenup  county  northward,  in  following  the  western  edges  of  the 
eastern  coal  fields,  after  crossing  the  Ohio  above  Portsmouth,  the  con- 
glomerate again  thickens  to  300  feet,  in  Hocking  valley,  then  thins  out 
to  a  few  feet  in  licking  county,  near  Newark,  and  thus  it  continues  in 
undulations  to  its  northern  terminus,  where,  according  to  the  measure- 
ments of  Mr.  Whittlesey,*  it  is  from  100  to  150  feet  thick. 

Trom  this,  and  what  has  been  said  about  the  unequal  and  local  distri- 
bution of  the  coal  below  the  conglomerate,  it  is  evident  that  the 
sub-carboniferous  measures  were  broken  and  much  divereified  in  their 
general  level  by  currents  and  other  accidents,  and  that  the  super-position 
of  the  conglomerate  was  the  true  and  firm  basis  for  a  nniformity  of 
distribution,  and  consequently  for  the  wide  expanse  of  our  coal  fields. 

Towards  the  eastern  limits  of  the  coal  fields  of  America,  the  conglomer- 
ate attains  its  greatest  thickness,  and  is  generally  divided  in  three  or  more 
members  by  shales,  or  thin  strata  of  coal.  The  question,  therefore,  is, 
whether  these  beds  of  coal  are  not  the  equivalents  of  our  western  coal 
strata  below  the  conglomerate,  and  consequently,  whether  the  thickness  of 
the  measures  contemporaneous  with  the  deposit  of  the  conglomerate,  is 
not  greater  in  the  western  coal  fields  than  has  been  supposed.  The 
conglomerate  at  Pottsville  is  about  ],400  feet  thick;  and  although  it 
becomes  thinner  towards  the  west,  it  may  be  that  the  McKean  coal 

"  Second  Report  of  Geol.  Siiryej  of  OMo,  by  W.  W.  Mather,  pp.  57,  58. 
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measures,  as  well  as  those  in  Kentucky,  coantec!  as  sub-conglomeratic, 
are  true  conglomeratic  measures,  or  contemporaneous  to  the  lowest  con- 
glomerate. The  only  dlflerence  would  be  that  in  some  pai-ts  of  East 
Pennsylvania  they  are  pebbly  and  barren,  while  in  others  they  are  coal 
bearing,  and  without  pebbles. 

From  the  general  views  of  the  formation  of  the  coal,  as  they  have 
been  presented  in  our  former  report,  we  must  infer  that  the  materials 
composing  the  conglomerate  were  brought  and  rounded  by  the  wavy 
movement-s  of  the  sea  against  the  shore.  Such  movements  cannot  be 
uniform  upon  a  very  extensive  area,  therefore  must  the  materials,  carried 
by  the  waves,  be  deposited  very  irregularly.  Supposing  these  move- 
ments to  have  been  progressive  for  a  long  period  of  time,  as  the  enormous 
quantity  of  heaped  materials  seems  to  warrant,  large  tracts  of  country 
must  have  been  separated  from  the  shores,  in  lagoons  and  marshes,  and 
covered  with  the  growth  of  the  coal  vegetation.  Thus,  while  the  sand 
and  pebbles  were  heaped  around  them,  they  have  formed  isolated  coal 
banks  of  various  dimensions.  A  move  general  depression  brought  over 
the  whole  formation  the  upper  and  true  conglomerate,  generally  extended 
over  the  whole  coal  fields  of  North  America.  In  this  case,  the  so-called 
sub-conglomeratic  coal  banks,  either  covered  by  sandstone  or  intercalated 
m  the  sub-carboniferous  lunestone,  belong,  with  the  limestone  itself,  to  the 
true  conglomeratic  period. 

These  considerations  are  not  without  practical  inter^t;  they  tend  to 
demonstrate  the  fiiliacy  of  limiting  the  coal-bearing  strata  to  the  last 
conglomeratic  formations,  and  of  supposing  that  the  appearance  of  coal 
below  it,  being  something  abnormal  and  a  local  phenomenon,  without 
direct  connection  with  the  true  carboniferous  epoch,  it  would  bo  useless 
to  search  for  coal  below  its  series  Although  the  piospect  foi  good 
worloible  coal  beds  below  the  conglomerile  or  nithm  this  formation, 
cannot  be  as  promising  as  abo^e  it,  leseauhes  foi  co'd  is  far  down  as 
the  knob  sandstone,  may  be  rewardel  with  satisfictoi>  le-.ult'^  m  ill  the 
counties  bordering  the  coal  basin  ol  Eastern  Iveutucky 


It  is  very  difficult  to  exhibit  satisfactorily  the  distribution  of  the  coal 
beds  in  tliis  great  division  of  the  coal  measures.  The  veins  of  coal  which 
iB  eontains,  are  all  more  or  I^s  subject  to  modificatidns,  which  alter  their 
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appearance,  even  at  short  distances.  They  thicken  or  thin  out ;  some 
separate  or  multiply ;  others,  which  are  generally  found  separated  by 
sandstone,  limestone,  ov  shales  of  various  thickness,  join  and  become 
umted  in  a  single  bed  of  coal.  Modifications  of  this  nature  occur  in  the 
whole  extent  of  the  coal  measures,  but  nowhere  are  they  more  frequent 
and  more  marked  than  hetween  the  conglomerate  and  the  Mahoning 


In  the  western  coal  basin  of  Kentucky,  the  first  coal  above  the  con- 
glomerate is  the  same  as  the  one  designated  No.  1  B,  in  the  3d  volume  of 
the  report  of  the  State  Geological  Survey.  In  the  eastern  coal  fields.  No. 
1  A,  with  its  characters  and  subdivisions,  is  generally  present.  Here  we 
also  find  a  third  bed,  properly,  perhaps,  a  subdivision  of  No.  1  B,  but 
distinct  enough  In  Kentucky  to  be  separately  characterized.  As  wo 
cannot  change  the  nomenclature  adopted  in  a  former  report,  I  shall  have 
to  number  the  coals  as  follows,  omitting  two  thin  streaks  which  sometimes 
appear  in  Ohio,  but  have  not  been  seen  iu  Kentucky : 

Goai  1  A.  Scarcely  present  in  the  western  coal  basin  of  Kentucky  ; 
generally  developed  in  the  eastern  coalfields;  and  sometimes  divided 
into  two  members. 

Coed  1  B.  The  most  reliable  and  most  extensively  developed,  as  well 
as  the  most  variable  of  all  the  coal  strata.  Extensively  worked  in  both 
basins  of  Kentucky,  where  it  is  generally  the  depository  of  cannel  coal. 

Coal  1  C.  Might  be  called  the  coal  below  the  limestone ;  generally  a 
thin  coal  of  no  great  value;  placed  at  a  short  distance  from  the  former, 
with  which  it  often  unites.  It  is  for  this  reason,  probably,  that  it  was 
not  mentioned  in  the  reports  of  Ohio  and  Pennsylvania,  and  is  likewise 
unnoticed  by  Mr.  Lesley. 

Coal  2.  Scarcely  known  in  the  western  coal  fields  of  Kentucky  ; 
genei'ally  present  in  the  eastern  coal  basin;  bed  of  medium  thickness, 
increasing  considembly  towards  the  southeast. 

Coal  3  A.  Good,  reliable  coal ;  often  cannel,  (like  every  bed  of  coal 
formed  in  connection  with,  or  overlaid  by  a  limestone,)  of  workable 
thickness,  as  well  in  the  western  as  in  the  eastern  basin. 

Cod  4.  Equivalent  of  the  Pomeroy  coal;  placed  at  tlu;  base  of  the 
Mahoning  or  second  conglomeratic  sandstone,  which  forms  the  termi- 
nating; ir.:!::s  upwards  of  {his  division. 
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The  above  subdivision  may  appear  arbitrary,  if  considered  in  a  math- 
ematical point  of  view.  Topography  often  takes  into  account  outcrops  of 
coal,  without  much  regard  to  the  peculiar  arrangement  of  the  coal  strata ; 
but  in  a  general,  correct,  etratigraphical,  and  palJEontoIogical  examination 
of  the  distribution  of  the  coal  sti-ata,  this  method  is  not  admissible. 
Some  beds  of  coal,  like  our  No.  1  B,  for  instance,  exposed  at  one  point 
as  a  single  stratum,  may  be  seen  at  a  short  distance,  even  on  the  same 
hill,  to  divide  in  two,  three,  or  four  beds  of  coal,  separated  by  shales  or 
sandstone  of  variable  thickness.  In  a  palseontological  point  of  view,  I 
could  not  but  refer  those  accidental  divisions  to  the  parent  bed,  and 
regard  them  as  in  reahty  one  bed  of  coal.  Often  as  such  cases  have 
come  under  my  consideration,  I  have  reported  them  as  mere  subdivisions 
of  one  bed,  noting  the  peculiarities  of  each  member. 

COAL  1   A.    FAL.EONTOLOGY,  STRATIGRAPHY,  AND   DISTRIBUTION. 

This  vein,  often  divided  into  two  members,  presents  itself  with  two 
different  characters.  Sometimes  it  is  encased  in  a  great  bank  (2  to  10 
feet  thick)  of  black,  rusted  shales,  splitting  parallel  to  the  line  of 
sti'atiiication,  in  large,  thin  laminae.  These  ai"e  often  barren  of  fossil 
plants ;  yet  by  close  examination,  I  have  never  failed  to  find,  in  the 
interlaminated  surface  of  the  sliales,  cones  of  Lepidodendron*  and  the 
Lingula  umhonaia;  the  only  remains,  with  a  few  leaves  of  Z^idodeji- 
dron,  which  these  shales  appear  to  contain.  It  is  evident  from  this  that 
the  paleontology  of  coal  I  A  is  nearly  related,  if  not  quite  identical, 
with  that  of  the  upper  bed  of  coal,  mentioned  under  the  conglomerata 
The  only  diiference,  indeed,  appears  in  the  scarcity  of  fo^il  remains  in 
the  shales  of  coal  1  A,  and  in  the  presence  of  Lingula  umhonata  in 
greater  abundance.  Independent  of  palseontology,  there  are  some 
characters  of  the  shales  which  help  to  the  identification  of  coal  1  A : 
Ist.  Their  black,  dull,  rasty  color.  2d.  Then-  manner  of  sphtting 
in  large  thin,  regular  slabs.  3d.  The  absence  of  small  oval  pebbles  of 
carbonate  of  iron.  It  sometimes  happens  that  the  whole  space  separating 
this  coal  from  the  nest  above  it,  is  occupied  by  black  shales.  In  this 
case,  when  the  distance  is  great,  I  have  found  in  the  slates,  besides 
Idngida  umhonata,'\  other  species  of  fossil  shells,  especially  a  small 
■Leptcena,  and  a  fine  new  species  of  fern,  and  Pecopteris  vehitina,  pubhshed 
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in  the  report  of  the  Pennsylvania  State  Survey  *  But  these  species  do 
not  appear  as  true  characteristics  of  this  coal,  being  only  accidentally 
present.  Nevertheless,  I  found  the  same  species  of  shells  at  Yellow 
creek,  Ohio,  and  at  Johnstown,  Pennsylvania,  distributed  in  the  same 
manner,  and  under  the  same  geological  circumstances. 

The  second  division  of  this  coal  is  far  different  from  the  former,  in 
its  palEeontology  and  distinctive  characters.  The  coal  is  generally 
covered  by  a  coarse  sandstone  of  variable  thickness,  containing  numerous 
prints  of  a  great  many  plants  of  the  largest  species.  The  genus  Lejjido- 
dendron  furnishes  one  half  of  these  pvints,afi:er  which  Sigillaria  (especially 
es  the  greatest  number,  and  then  the  Calamih  s  This 
is  everywhere  remarkable  for  the  abundance  of  its  fossil 
remains.  It  contains  the  great  JMe^a^ot/eHtf;  oh  md  Mtgaphdum  hrge 
trunks  of  ti'ees  completely  transformed  into  sandstone  e\ en  a  whole 
forest  of  c:tlamites  (mostly  G.  Suckozm)  and  &igdlana  is  found  it 
Carbondale,  Pennsylvania,  imbedded,  and  standing  m  its  coarbo  m  itciial 

The  coal  under  this  sandstone  genera!!;  cveihes  a  bed  of  bra=h}  or 
slaty  coa!,  splitting  in  thin  laminse,  and  beaimg  numerous  piiuts  of 
crushed  plants  of  the  same  species  as  those  emimeiited  ibo\e,  with 
leaves  of  Neuropteris  hirsida.'\ 

This  vein  of  coal,  in  its  two  divisions,  thins  out  and  dihappeir'i  ttest 
ward.  Even  in  the  Eastern  Kentucky  basin  it  it.  uo\ei  ^ei}  tLit,li: 
Its  average  is  no  more  than  two  feet,  and  except  wheie  it  comes 
in  contact  with  1  B,  it  is  never  thicker  than  thiee  feet  The  co  il  is  ofd'o. 
erally  good,  but  under  the  black  shales  especnll),  it  contains  much 
sulphuret,  and  is  somewhat  caking. 

Its  two  divisions,  as  indicated  by  the  pala.ontological  rhit  n,tei'-  iie 
hardly  ever  developed  together,  the  diiference  being  lathu  local  but 
when  they  are  so  formed,  the  coa!  covered  with  sandntone  i6  the  uppei 
division,  and  is  separated  from  the  lower  by  the  blaclt  sbal^. 

The  modifications  of  this  coal  are  well  defined,  and  can  be  easily 
studied  in  Morgan  and  in  Breathitt  counties.  On  the  head  waters  of  Glady 
creek,  branch  of  Red  river,  Morgan  county,  it  makes  its  first  appear- 
ance, and  is  worked  20  inches  thick  at  the  old  Latham  bank.  It  is 
there  covered  by  one  foot  of  black  shales,  with  Lingiila,  and  has  above 
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this  a  shaly  sandstone,  with  iron  ore.  Its  distance  above  the  conglom- 
erate is  here  about  50  feet. 

At  Jackson,  Breathitt  county,  near  the  mines  of  Messrs.  Jerry  South 
&  Son,  this  coal  is  seen  about  8  inches  thick,  20  feet  below  the  main 
coal  i  B. 

The  following  section  is  fciken  a  few  miles  south  of  Jackson,  near  the 
mouth  of  Lick  branch  of  Quicksand  : 


1^  sUiil. 


letul,) 


1.  Gray 

2.  Bi'uminoiis  cd:ii 

3.  Bljiok  nisiy  shiilea,  with Lepidodendron  i 

4.  Cual,  Utuminuus,  tending  tacamiel 

5.  Blade,  hii'il,  file  olaj 


a;mtlstano,  spate  i 
ems,  and  Lia^ula, 


Further  up  on  the  ^me  creek,  it  has  at  the  base  20  inches  of  coal, 
separated  from  a  6  inch  bed  above  it  by  4  feet  5  inches  of  black  shales, 
with  the  same  fossils. 

The  same  vein  near  by,  within  100  yai'ds  of  Mr.  Sam'l  Back's  house, 
on  Quicksand  creek,  is  not  divided,  and  is  18  inches  thick,  covered  by 
one  foot  of  the  black  shales,  with  Lingula  and  Lepidostrohi.  At  this 
latter  place  the  coal  lies  25  feet  lower  than  coal  1  B. 

Divisions  like  those  exemplified  in  these  sections,  are  of  less  frequent 
occurrence  in  this  coal  than  the  change  of  its  characters,  viz. :  the  disap- 
pmrance  of  the  shales,  to  be  replaced  by  sandstone,  or  vice  versa.  One 
and  a  half  mile  above  the  mouth  of  Barge  fork  of  Troublesome  river, 
Breathitt  county,  this  bed  has  been  worked  under  sandstone,  and  is  18 
inches  thick,  bituminous,  and  somewhat  shaly.  Beyond  the  hill,  on 
Tobacco  branch  of  Charley's  forl^  the  same  vein  is  also  18  inches,  but 
it  is  covered  by  6  feet  of  i-uaty,  black  shales.  At  both  places  it  has  a 
clay  parting.  This  bank  can  be  traced  across  the  hill  by  following  its 
outcrop.  Again,  the  same  coal  exposed  above  the  mouth  of  South  fork 
of  Quicksand,  is  16  inches  thick,  without  clay  parting,  and  is  covered 
by  10  feet  of  its  black  shales,  containing  the  characteristic  fossils. 

In  Owsley  county.  No.  1  A  coal  is  well  exposed;  along  Jett'sand 
Meadow  creeks,  one  foot  thick,  covered  by  10  to  14  feet  of  black  shales, 
and  in  Morgan  county,  it  crops  out  along  Caney  creek,  near  Judge 
Liketi's  house,  where  it  is  covered  by  its  sandstone,  and  two  miles  below, 
where  it  has  two  feet  of  coal,  overlaid  by  8  feet  of  black  shales,  always 
with  the  same  fosals. 
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In  Greenup  county,  No.  1  A  coiil  ia  rather  covered  with 
than  shales.  At  Mr.  Sani'l  Bradshaw's,  on  Indian  creek,  it  is  three  feet 
thick,  including  an  e^ht  inch  clay  parting,  and  is  overlaid  by  black 
shales,  while  near  Steam  fui'nace,  and  at  Caroliue  and  Amanda  furnace, 
etc.,  it  is  mostly  overlaid  by  sandstone.  In  this  county,  the  distance 
between  No.  1  A  and  No.  1  B  varies  generally  from  20  to  30  feet.  In 
Johnson,  Floyd,  and  Lawrence  counties,  the  vein  thickens  somewhat, 
and  the  distance  from  No.  1  B  become  greater.  At  Painfcsville, 
Johnson  county,  it  is  60  feet,  and  the  coal  is  here  two  to  three  feet  thick, 
immediately  overlaid  by  sandstone.  In  the  thickest  part  of  the  coal 
measures  at  Warfield,  on  Tug  river,  Lawrence  county,  the  coal  worked 
is  No.  1  A,  and  the  distance  to  1  B  is  about  70  feet.  In  Ohio  and 
Pennsylvania  there  is  no  great  diiference  in  the  distance  between  No.  1 
A  and  No.  1  B.  In  Licking  county,  Ohio,  near  Fhnt  ridge,  it  is  only 
40  feet.  At  Salineville,  it  is  reduced  to  35  feet.  At  Yellow  creek  the 
vein  is  divided  in  two  members,  separated  by  20  feet  of  black  shales, 
and  its  upper  member  is  only  at  a  distance  of  20  feet  from  No.  1  B. 
At  Johnstown,  Penna.,  GO  feet  of  black  shales,  containing  in  abundance 
the  fossils  belonging  to  this  coal,  separate  it  from  No.  1  B.  And  at 
Archibald,  in  the  anthracite  region  of  the  same  State,  near  the  east  edge 
of  the  coal  measures,  a  section  which  I  owe  to  Mr.  Ed.  Johns,  the 
director  of  the  coal  mines,  marks  it-s  piaoe  at  25  feet  fi'om  the  coal  there 
worked,  which,  according  to  its  character,  is  our  No,  1  B. 

Th^  apparently  shows  a  great  uniformity  in  the  general  extension 
of  this  coal.  Yet  in  tlie  examination  of  No.  1  B,  we  will  see  No,  1  A 
coming  sometimes  in  close  proximity,  or  even  uniting  with  it. 

COAL  1  B.    PALEONTOLOGY. 

More  than  one  hundred  species  of  fossil  plants,  of  the  coal  measures 
of  America,  have  been  found  in  connection  with  this  vein  of  coal.  Its 
flora  is  thus  much  varied.  It  nevertheless  has  a  pecuhar  aspect,  which 
cannot  but  be  easily  recognized,  when  its  examination  is  made  with  any 
care. 

The  top  shales  of  this  vein  of  coal  present  two  different  characters ; 
they  are  either  grayish,  somewhat  micaceous  and  ferruginous,  of  fine 
texture,  perfectly  well  adapted  to  the  preservation  of  the  prints  of  fossil 
plants,  or  else  black,  soft,  also  somewhat  micaceous,  very  hard,  bitumin- 
ous, and  nearly  without  fossils.     In  the  first  case,  the  vein  below  the 
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sLalcs  is  a  bituminous  coal ;  in  the  second  it  is  mostly  eannel.  It  Is 
wel!  to  remark  here  that  plants  have  been  but  indifferently  preserved 
in  the  bituminous  shales  of  the  beds  of  canne!  coal,  (except  accidentally 
in  sulphuret  of  iron,)  having  probably  been  destroyed  by  the  action  of 
marine  water.  On  the  contrary,  the  marine  shells  are  generally  abund- 
ant. It  is  also  well  to  observe,  that  sometimes  the  shales  are  not  present 
above  the  coal,  and  then  the  coal  is  covered  by  laminated  sandstone,  or 
gray  meidl. 

The  only  species  of  shells  found  in  tho  black  shales  of  coal  1  B  is 
lAngnla  wn^otKda,  but  in  such  abundance  that  it  sometimes  entirely 
covers  the  shales.  Brides  this,  the  bituminous  black  shales  have  gener- 
ally preserved  the  leaves  and  cones  of  Lcpidodmdron,  and  leaves  of 
Flahdlaria  Bora^sifalia.  (PI.  3,  fig.  2.)  In  this  respect,  the  resem- 
blance to  the  black  slates  of  No.  1  A  and  No.  1  B  is  striking,  and  the 
identification  would  be  difficult  but  for  the  great  abundance  of  8tigmana 
which  the  black  slates  of  No.  1  B  contain,  and  which  are  not  found  in 
those  of  No.  1  A.  Indeed,  the  Sligmaria  ficoides  *  appears  to  have  been 
the  plant  living  especially  on  the  marshes  of  the  coal,  while  they  were 
covered  with  water,  and  to  have  been  an  essential  constituent  of  the 
cannel  coal. 

The  plants  which,  by  their  presence  in  the  gray  shales  of  this  vein, 
are  characteristic  of  its  geological  position,  may  be  presented  in  three 
divisions.  The  first  embraces  the  species  common  to  this  and  other  veins 
of  coal,  and  which  become  characteristic  only  by  the  great  number  of 
their  specimens;  the  second  are  the  species  truly,  or,  at  least,  apparently 
peculiar  to  the  vein,  which  have  not  been  found  elsewhere,  but  are  too 
scarce  to  be  remarked  as  true  characteristics ;  the  third,  the  few  species 
appertaining  to  this  coal  only,  and  which  are  distributed  in  great  abund- 
ance over  the  whole  area  of  the  coal  basin,  and  consequently  are  true 
characteristics  of  this  coal. 

Among  those  of  the  first  class,  the  most  abundant,  is  certeinly  the 
Lepidodendron.'\  Fifteen  species,  at  least,  of  this  genus  have  been 
found  in  the  shales  of  No.  1  E ;  of  this  number,  more  than  one  half 
belongs  to  it  exclusively,  a  few  of  the  more  common  species  only  ascend- 
ing higher  in  the  measures.     The  genus  8igiUaria  is  also  abundantly 

•  Vol.  Ill  of  this  Report,  pi.  VII.  fig.  a. 

t  American  species  of  tbis  geiiM  hare  been  described  and  figured  in  the  final  Geolo^cal 
Report  of  tbe  State  Survej  of  Fenasjlvania,  vol.  II,  pages  873  to  H75,  plates  XV  and  XVI. 
45 
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represented  by  twelve  species,  some  of  wbich,  Sigillaria  cornigata,  Lsqx.; 
{pl  4,  fig.  6 ;)  Sigillaria  stellata,  Lsqx. ;  8.  Serlii,  Brgt. ;  S.  iessellata, 
Brgt ;  8.  Alv&rlaris,  Brgt ;  8.  dongaia,  Brgt. ;  S.  aitemiata,  Lsqx. ;  8. 
caieniilaia,  Brgt. ;  and  especially  jS".  discoidea,  Brgt.,  do  not  appear  to 
ascend  any  higher  in  the  measures.*  Ccdmiites  are  also  well  repr^ented 
in  a  number  of  species,  yet  without  predominance.  Then  come  some  of 
the  largest  ferns  of  the  coal :  JYeuropteris  hirsuta,  Brgt. ;  in  the  greatest 
abundance,  sometimes  apparently  filling,  by  the  superposition  of  its 
leaflets,  the  entire  thickness  of  the  shales  ;  Sphenopteris  latifolia,  Brgt., 
which  ascends  higher ;  Hymenophyllites  Hildreti,  Lsqx.,  (pi.  2,  fig.  5,) 
found  also  in  the  shales  of  No.  3  ;  AUthopteris  nervosa,  Brgt. ;  and  Al. 
Serlii,  Gopp,  (pi.  1,  fig.  3,)  of  which  the  range  of  distribution  extends 
out  of  this  vein. 

In  the  second  class  the  most  prominent  of  the  species  are  all  the 
of  Odontopteris,  except  0.  SMoiUmii,  Brgt. ;  which,  perhaps, 
3  higher;  OydopUris  fiabdlata.,'^^^;  WliitUeseya  degans,'^m\i.; 
Hepheoptoris  orhiailaris,  Brgt, ;  Neuroptens  Clarksoni,  Lsqx, ;  N. 
rarinervis,  Bunb, ;  N.  vermiadata,  Lsqx. ;  {jil.  2,  fig.  7;)  8phmopteris 
glanduhsa,  Lsqx.;  8p.  iVWJem,  Lsqx. ;  8p.  Lescurii,  Newb.;  *S^. 
squamosa,  Lsqx.;  HymmophyUiies  furcatus,  Brgt.;  Hymmophyllites 
artemisieefoUa,  Brgt. ;  {fig.  2,  pi  G ;)  OaUipieris  Sultivantii,  Lsqx. ; 
Pecopteris  Sillimannii,  Brgt,,t  and  a  new  AUthopteris  Coxiana,  Lsqx, ; 
(pi.  1,  flg.  2.) 

The  third  class  contains  truits  of  difibrcnt  sizes,  from  the  smallest 
grain,  no  larger  than  millet  seeds,  to  nuttlets  as  large,  and  still  larger, 
than  almonds.  These  fruits  generally  abound  in  coal  No.  1  B,  and  are 
found  in  nearly  every  one  of  its  outcrop'? ;  in  Union  mines,  of  Livusg- 
ston  county,  in  Bell's,  Hawes'^'ille,  and  Breckimidge  mines  of  the  western 
basin,  as  well  as  in  all  the  localities  where  coal  1  B  is  seen  in  the  eastern 
coal  fields.  What  these  fruits  are,  (two  specie  are  figured  in  vol.  3  of 
the  Report,  pi,  7,  fig.  8  and  0,  and  another  very  remarkable,  pi.  2,  fig.  4,) 
to  what  species,  or  eventowh  at  genus  of  plants  they  belong,  is  still  an 
unsolved  problem  of  the  coal  vegetation.  Some  small  seeds,  inclosed  in 
large  cones,  have  been  recently  ascertained  to  be  the  fruits  of  Sigillaria; 
a  few  of  the  nuttlets  of  the  coal  are  perhaps  the  fruits  of  Maldlaria; 

»  Ibid,  vol.  II,  pages  871  to  873,  plates  XIII  and  XIV, 

+  Ibid,  descriptioa  of  foBsil  plomta  of  the  coal  meaaures  of  Peuusvlvania,  vol.  2,  cages  847  to 
878,  with  plates. 
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bat  this  specie  ,  ilthoigli  iei%  abundmt  m  the  No  1  B  ctil  is  also 
found  m  othei  ■vniis  ifaove  thi''  ebpei^iiUy  in  tlip  Pomeioj  coa!,  yet  the 
fiuit-i  lie  entiiely  wintmg*  The  nmnbei  of  the&e  fiuit-i  is  nithoutpio- 
poition  to  the  oumbei  of  speues  to  nhich  thej  could  bolong  This 
shows  thit  the  vegetition  of  the  coil  is  fki  fioni  being  kno\\n,  miJ  that 
it  contained  some  genera,  ot  which  the  lemims,  tei\ea,  oi  stems  ha\e 
been  destiojed,  oi  iie  not  pieseivtd  m  the  shile^  Some  ut  these  tiuits 
of  Urge  -iize  iie  inclosed  m  a  kind  ot  leithei^  peiictip,  or  husk,  enlirg 
mg  at  the  top  like  \  thieo-comeied  tunnel,  and  ippear  to  lelong  to 
some  species  of  pilra  But,  excfpt  Ft^belhiia,  theie  is  no  leif  m  the 
coil  which  could  be  lelited  to  this  timily  ot  pUuts  Some  otheis,  gen- 
erally found  flittened,  Ivue  i  heart  ahiped  term  ind  gim  iiound  the 
stems  of  Astet oiihi/lhtefi  oi  bruiLbes  of  Calumites  \a  tubercles,  oi 
peihapo  tiue  seed 

The  second  ti'ue  cbaracteriskc  species  of  No.  1  B,  found  everywhere 
in  its  shales,  and  never  till  now  found  out  of  it,  is  Aleihopteris  LoncUtica, 
BrgL,  (Rep.  3,  pi.  6,  fig.  3,)  a  fern  which  bears  a  great  likeness  to  our 
common  brake.  {Ptetis  aquilina  L.)  Besides  these,  I  may  mention  as 
less  frequent,  however,  Lya>podites  carifoUus,  Lsqx.,  (pL  4,  fig.  5,)  found 
in  Union  min^,  Livingston  county,  and  at  the  mouth  of  Horse  branch, 
one  half  mile  below  Catlettsburg,  Greenup  county,  at  both  the  ferthest 
ends  of  the  Kentucky  coal  fields,  and  Neuropteris  vermimlata,  Lsqx., 
(pi.  2,  fig.  9,)  with  distant,  sharply  marked,  though  fine  veinlets,  especi- 
ally common  in  Eastern  Kentucky,  and  HymmophyllUes  artmiisiaifoliaj 
Brgt.,  (pi.  2,  fig.  6.) 

Resuming  the  paljeontology  of  the  No.  1  B  coal  in  its  essential  char- 
acters, we  find,  first,  that  it  contains  everywhere  in  its  shales  the  greatest 
number  of  fossil  plants ;  second,  that  its  remains  belong  to  the  largest 
species  of  trees  and  terns ;  third,  that  it  is  the  depository  of  the  Iruits, 
and  some  Aleihopteris  and  HymenopliylUtes  not  found  elsewhere.  It 
may  also  be  remarked,  that  it  is  deficient  in  the  species  of  the  true 
Peeopteris,  or  has  but  few  of  them. 

COAL  1  B.    STRATIGRAPHY  AND  GENERAL  DISTRIBUTION. 

This  voin  is  apparently  extended  without  interraption,  except  acci- 
dental ones,  over  the  nhole  coal  fields  of  the  United  States.     It  is  the 
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most  reliable  of  all  the  coal  strata,  as  it  is  usually  tbe  one  of  the  gre 
thickness.  In  the  western  coal  fields  it  is  generally  undivided,  and  is  the 
first  above  the  conglomerate.  In  the  eastern  coal  basin  it  begins  to  show 
its  subdivisions,  its  variability  of  forms,  its  increasing  size.  It  is  in 
both  the  great  depository  of  eaonel  coal.  In  the  western  coal  basin  it 
has  genei-ally  a  clay  parting  from  one  to  six  inches  thick,  and  in  the 
eastern,  two  or  tbi'ee  which  thicken,  disappear,  or  change  their  nature, 
in  the  most  unaccountable  manner.  Its  average  thickness  in  Kentucky 
is  four  to  six  feet.  Taking  under  consideration  the  whole  extent  of  the 
coal  fields  of  America,  we  find  this  thickness  varying  from  6  inches  to 
20  feet,  accidentally  to  40  feet.  This  coal  is  nearly  always  found  in 
close  connection  with  No.  1  0  coal,  the  next  bed  above  it.  Tiius  it  can 
sometimes  be  said  to  be  in  three  members,  each  one  having  its  peculiar 
characters.  The  upper  one  is  covered  by  sandstone,  (rarely  by  limestone,) 
and  has  the  fossil  plants  at  its  base,  viz. :  in  the  top  shales  of  the  middle 
coal.  This  middle  member  is  generally  covered  by  the  gray  shales,  with 
the  plants  heretofore  enumerated.  The  lower  member  is  overlaid  by  a 
coarse  sandstone,  with  plants,  but  sometimes  there  is  no  sandstone,  and 
the  plants  character^tic  of  No.  1  A  are  found  in  a  brashy  coal  at  its 
bottom. 

In  the  westeni  coal  basin  of  Kentucky  it  has  everywhere  preserved 
its  normal  appearance.  The  shales  above  are  sometimes  absent,  but;,  as 
is  the  case  at  Bell's  mine,  they  appear  in  some  part  of  the  mines,  and, 
in  their  absence,  the  sandstone  forming  the  top  of  the  coal  is  full  of 
remains  of  Stigmaria.  At  Caseyville,  Hawesville.  and  Breckinridge,  it 
has  only  the  black  shales,  formed  under  marine  influence,  with  an  abund- 
ance of  Linffula,  and  scarcely  any  plants  but  Lepidodendron;  but  at 
Union  mines,  Livingston  county,  as  also  in  the  vein  opened  by  Dr.  Long, 
opposite  Caseyville,  it  has  both  kinds  of  shales  in  close  proximity;  the 
black  shales,  with  the  lAiigula,  and  the  gray  ones,  full  of  fraits  and 
plants.  Along  the  northern  edges  of  the  samo  basin  this  coal  appears 
to  be  lost,  or,  at  least,  if  it  is  anywhere  below  the  coal  which  crops  out 
along  the  marginj  it  has  not  yet  been  discovered, 

In  the  eastern  coal  fields  of  Kentucky,  especially  in  Greenup,  Breathitt, 
and  Morgan  counties,  the  changes  to  which  this  coal  is  subject  may 
3  traced  on  the  same  exposure  of  rocks,  and  distinctly  show 
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its  extension.     On  a  branch  of  Stillwater,  Ove  miles  from  Hazlegreen, 
Morgan  county,  the  coal  is  exposed  along  the  creek  as  follows : 


Top  sandstone 

Gray  shaiea,  with  the  lower  part  soft,  full  of  beautiful  speeimeua  of  plm. 
Coal,  with  fout  inch  clay  piicting 


At  a  short  distance  the  same  coal  is  just  below  the  sandstone,  and  the 
shales  at  its  base  bear  the  plants  of  the  gray  shales,  covering  the  coa!  oi 
the  former  section.  It  is  not  that  the  coal  has  changed  places,  but  that 
here  the  feather  edges  of  two  divisions  of  coal  1  B  draw  near  each  other, 
viz :  the  one  just  below  the  sandstone,  and  the  lower  one  below  the 
shales.  The  three  divisions  are  seen  together  three  miles  above  Jackson, 
Breathitt  county,  on  the  Kentucky  river,  on  the  property  of  Mr.  Thos. 
Sewell,  where  the  section  is  as  follows : 


Hard  aondsione.. 


Fine  clay,  wilh  Stigmiiria.- 

Bitumtnons  coal 

Black  brittle  shales,  with  the  plan 


On  main  left  fork  of  ( 
manner : 


1  the  following 


And  near  by,  up  the  same  branch  of  the  same  creek,  it  is 


Hard 

Gray  soft  shales,  with  plants 
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At  Clinton  furnace,  in  Greenup  county,  this  coal  is  16  inches  thick, 
covered  either  by  the  sandstone  or  by  an  eight  inch  bed  of  carbonate  of 
iron,  and  at  a  short  disknoe  up  the  ravine  it  ta,kea  the  following  form  : 


Sundstone  and  si   les 
BiCuminous  coal 
Shute  ptirting,  with  plants 
CauDel  coal 


It  is  genenll>  the  lone&t  divi-iion  of  thib  coal  which  ib  changed  into 
cannel  coal,  whde  the  upf  ei  member  sepinted  by  shales,  oi  shile  pait>- 
ing,  preserves  itb  bitummoiis  composition  Ncii  Moidecai  tieek,  m 
Morgan  county,  two  seetions  of  the  bamo  coil,  on  the  piopeitj  of  J 
Schoolfield,  show  thi^  difleience 


Shaly  sanilstone,  hardening  at  tha  upper  pari 

Braali;  coal,  or  shales  nitb  Stjgniaria 

Cannel  coal 


And  Oil  the  other  side  of  the  hill : 


F„., 

Ind,... 

6 

1 

Near  Chinch  creek,  two  miles  south  of  the  old  Fulton  forge,  in  Green- 
up county,  on  the  land  of  the  Maysville  Oil  Company,  the  cannel  coal 
ii  fjund  in  the  upper  bed : 


Dark  shalca,  full  of  Stigmaria 

Ciinoel  coal,  in  block 

Shales,  with  plants 

Bituminous  coal 


And  at  the  min^  of  the  Ashland  Oil  Company,  near  Greenup  furnace, 
the  cannel  coal  is  between  two  strata  of  bitumineue  coal : 
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Shaly  sandstone,  space  ci 


Soft  clay  piiTting 

Bastard  cnnnel  coal 

Hnrd  block  catmel  coal  .. 


In  its  union  with  the  hmestone  coal,  or  co^l  No,  1  C,  along  the  rail- 
road from  Ashland  to  Grayson,  same  county,  our  coal  No.  1  B  pr^ents 
some  other  modifications.  In  the  cut  behind  the  bridge  of  Williams 
creek,  one  mile  south  of  the  tunnel,  it  bis : 


Feel. 

Inches. 

6 

Shalj  coal,  full  of  stems,  with  oiide  of  ir 

on(C. 

9 
4 
4 
1 

Fire  clay  to  the  road. 

Three  miles  from  Kilgore's,  up  Williams  creek,  the  section  is  as  fol- 
lows : 


Feet, 
15 

laches. 

IJitummoua  coal 

1 

On  Louisa  river,  six  miles  below  Louisa,  and  nearly  opposite  Gavet's 
mines,  oar  No.  1  B  fe  distributed  thus : 
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Fira  clay  and  shales 

Gray  coarae  shales 

Bitammoua  coal 

Hard  laminated  fire  clay 

Gray  micaceous  sandstone,  with  broken  plants  .. 

Soft  gray  olialra 

Sbalj  oannel  eonl 

Black  aholea  and  Lepidodendran 


Gra 


3onst 


i,  witb  plan 


}of  coftl  1  B  .. 


--I 


In  this  case  both  1  A  and  1  B  are  united  probably  with  coal  No.  1  C, 
and  we  have  thus  more  than  30  feet  of  measures  occupied  by  four  divis- 
ions of  this  coal  and  its  shales. 

At  Peach  Orchard,  on  Louisa  river,  and  in  the  same  county,  No.  1  A 
and  1  B,  in  connection  with  No.  1  C  above  them,  occupy  100  feet  of 
measures,  with  five  veins  of  coal  from  one  to  two  feet  in  thickness ;  and 
at  Paintsville,  Johnson  county,  the  main  coal  1  B,  worked  at  Mr.  J. 
Wheeler's,  is  four  feet  thick,  with  a  four  inch  clay  parting,  and  is  covered 
by  its  soft  gray  shales,  full  of  the  characteristic  plants,  while  behind  the 
same  hill  it  is  divided  in  three  members,  each  separated  by  10  feet  of 
shales  and  sandstone. 

If  we  continue  to  follow  this  coal  in  its  geological  distribution  east- 
ward, out  of  Kentucky,  we  find  it  gradually  becoming  thicker,  and 
taking  its  greatest  development  in  the  anthracite  basins  of  Pennsyl- 
vania, beyond  tho  Allegheny  mountains,  where,  by  its  divisions,  and  the 
thickness  of  its  different  members,  it  becomes  truly  a  " manijnoih vein" 
or,  as  it  is  generally  termed  there,  the  Uff  vein. 

At  Nelsonville,  Ohio,  the  greatest  coal  mining  district  of  the  Hocking 


valley,  coals  1  A,  1  B,  and  1  C, 

are  supei-posed  i 

atlie 

following 

order : 

Feet. 

Inches. 

70 
20 

1 

la 

G 
27 
3 

HosledbyGoOgle 


J'-IL/EONTOLOGICAL   REPORT    Oi'   GEOLOGICAL   SURVEY".  361 

The  12  feet;  black-  shales,  separating  the  upper  member  of  No.  1  B 
from  the  lower,  is  in  some  placis  reduced  to  a  one  foot,  or  even  six  inches, 
shale  parting.  The  characters  of  No.  1  C  and  No.  1  A  ai-e  well  marked 
in  each  of  these  coals. 

At  Zanesville,  Ohio,  coai  1  B  is  sa'd  to  he  six  feet  thick,  mostly  cannel, 
in  the  bed  of  the  river.  I  have  only  seen  its  top  shales,  and  thus  ascer- 
tained its  identity.  At  Salineville,  Ohio,  it  is  seven  feet,  mostly 
bituminous,  and  with  a  clay  parting.  At  Willkesbarre,  Pennsylvania, 
it  forms  the  hig  vein,  vaiying  from  7  to  20  feet.  At  Carbondale  it  has 
12  feet  of  coai,  divided  into  five  sections  by  four  clay  partings.  The 
true  member,  viz:  the  one  covered  by  shales,  containing  the  character- 
istic plants,  is  six  feet  thick. 

The  celebrated  bed  of  summit  Lehigh,  measuring  in  its  whole  thickness 
about  50  feet  of  strata,  of  which  nearly  30  feet  is  coal,  and  the  balance, 
a  number  of  slates  and  cla;f  parting,  is  also  referable,  by  its  plants,  to 
our  No.  1  B,  connected  with  both  1  A  and  10;  all  these  coals  divided 
and  considerably  thickened  by  a  geological  phenomenon.  Its  medial 
part,  covered  with  the  shales  and  plants  of  this  coal,  is  six  feet  thick,* 

It  would  be  easy  to  give  a  greater  number  of  sections,  but  these  will 
suffice  to  show  the  remarkable  distribution  of  this  vein  of  coa! ;  the  other 
variations  worth  mentioning  in  Kentucky  will  be  reported  in  the  enumer- 
ation of  the  coa!  beds  of  each  ooanty. 

COAL  NO.  1  C.    PALEONTOLOGY  AND  GENERAL  DISTRIBUTION. 

If  tliis  bed  of -coal  liad  not  some  palseontological  characters  entirely 
at  variance  with  those  of  the  former,  it  would  be  better,  perhaps,  to  take 
it  in  connection  with  them. 

In  its  separate  fonn,  it  generally  appears  covered  with  a  kind  of 
ochreous,  laminated,  and  rolled  clay,  breaking  into  small  irregular  pieces, 
like  pieces  of  decayed  wood.  It  is  rarely  covered  with  shales,  but  when 
they  are  present,  they  appear  as  if  formed  by  a  superposition  of  stems, 
especially  stems  of  ferns  of  undeterminable  species.  This  shale  has 
above  it  either  a  bed  of  sandstone,  limestone,  or  limestone  ore.     In  this 

»  To  prevent  a  new  accusadon  of  plagiariam,  I  may  mention  th.it  all  the  seolions,  given 
■w  tl  nut  refereOGe,  were  mode  by  myself,  and  that  (or  eveiT  one  of  them  I.jl3eertaiaed,  by 
paliecmtoliigical  evidence,  the  pUica  of  the  cook  reported. .  For  the  purpose  of  comparing  the 
]  alfflontolo[,Lcal  charactara  of  the  coal  strata,  I  spent,  in  1857,  a  few  months  in  esiplorationa 
through  01  0  and  PannsylvHnia,  ce-visiting  affnin  moat  of  the  loonlities  which  I  had  explored  aa 
SI  t  t  the  Geolomcal  Survey  of  Pennsylvania.  These  explorations  were  made  at  my  own 
expense  inl  cannot  Da  claimed  as  the  property  of  the  Director  of  the  Geologioal  Survay  of 
Pern  sylvan  a. 

46 
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latter  case,  the  ochreons  clay,  which  covers  it,  ig,  like  the  limestone, 
abHodantly  fossiliferous.  But  when  the  limestone  is  not  formed,  the 
yellow  clay  shales  of  tlie  roof  bear  no  ti-aces  of  fossils  of  any  kind. 
The  coal  of  this  vein  has  a  peculiar  appearance,  which  may  help  to  iden- 
tify it.  It  looks-,  as  the  shales,  like  a  compound  of  broken  stems,  of  which 
the  forms  are  obscurely  preserved  by  charcoal,  or  sulphuret  or  oxide  of 
iron.  This  coal  is,  therefore,  of  inferior  quality,  yet  it  is  worked  some- 
times, and  proves  a  good  coal  for  blacksmiths.  Its  thickness  varies  from 
one  to  tliree  feet,  and  rarely  attains  four  feet. 

This  vein  is  called  hmestone  coal,  because  of  its  position  below  a 
hmestone,  or  limestone  ore,  of  variable  thickness  and  inconsistent  distri- 
bution. It  would,  perhaps,  be  better  to  say  that  iids  coal  occupies  the 
place  of  a  bed  of  limestone;  for,  generally  speaking,  when  the  limestone 
is  fully  developed,  the  coal  is  scarcely  formed.  Its  distance  from  No.  1 
B  is  from  one  to  fifty  feet. 

There  is  nothing  in  the  western  coal  basin  of  Kentucky  which, 
within  the  present  range  of  my  observations,  could  be  referred  to  this 
vein,  except,  perhaps,  the  vein  mentioned  as  having  been  found  about  60 
feet  above  Bell's  coai,  in  Crittenden  county,  and  the  top  bed  of  coal  at 
Hawesville.  (The  former  of  these  veins  has  not  ais  yet  been  examined.) 
Our  No,  1  C  was  not  crossed  in  Holloway  boring,  where  its  place  is  filled 
by  black  shales;  at  Greenville  it  is  apparently  replaced  by  limestone. 

In  the  eastern  coal  fields  this  coal  is  not  often  developed,  but  its  place 
is  marked  by  large  boulders  of  septaria,  or  yellow  ferruginous  limestone, 
seen  at  from  10  to  45  feet  above  coal  1  B.  On  Quicksand  creek,  near 
Jackson,  Breathitt  county,  the  cannel  coal,  at  Mr.  J.  Roark's,  is  overlaid 
at  15  feet  distance  by  a  bed  of  black,  polished,  very  bituminous  shales, 
filled  with  stems  and  Siigmaria,  which  probably  indicate  its  place. 

Eight  miles  above  the  mouth  of  Blackwater  creek,  in  Morgan  county, 
on  the  property  of  Mrs.  Dennis,  the  limestone  is  formed,  but  the  coal  is 
not  present,  or  is  connected  with  No.  1  B;  the  section  is  as  follows: 
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MiLdceo  13  shales 

Hard  eandstoue  resembling  wbetscone 

Gmy  iDioaceoaa  "oft  shu,  e= 

Gray  BOft  Bhale  piirtLnf,  w  th  pluits  of  No    IB 

BiCuminous  coal 

Brashycoil  with  planls 

Bitummuu'^  coal 

Fire  clay  and  covered  space 


In  Greenup  countj  thib  coal  taket,  a  distmct  position,  nith  its  pioper 
chitacteis,  md  it  ib  in  this  sime  county  tbtt  we  see  the  fiist  appeu  mce 
of  the  buhistone,  a  pemhu  foimation,  Idigelj  developed  iloug  Fhnt 
iidge,  and  some  lot^ties  ot  Ohio,  abo\e  this  ootl  This  liuhistoup  is,  in 
Gieenup  county,  a  compound  of  laige  pieces  of  blue  and  gieemsh 
flint,  mixed  with  chixconl,  oi  woody  fibies,  luidened  bj  sulphuiet  and 
OMde  of  iron  It  is  often  coveied  by  Uige,  apparently  multiple  lAjers 
of  bark  of  8igiUaria,  badly  preserved,  and  transformed  into  flint.  This 
kind  of  stone  is  seen  along  the  r^road  from  Ashland  to  Mr.  Welsh's 
store,  at  the  foot  of  the  Stinson  hills,  overlaying  either  No.  1  C,  or  the 
limestone  above  it;  it  generally  breixks  in  great  regular  cuboidal  pieces. 

Near  the  Buena  Vista  furnace,  coal  No,  1  C  te  20  feet  above  cannel 
coat  1  B,  and  just  below  the  limestone  ore.  At  Greenup  mines,  on  the 
land  of  the  Kentucky  Coal  Oil  Company,  of  Ashland,  the  same  coal  is 
also  '20  feet  above  the  main  cannel,  and  is  here  two  feet  thick,  rusty,  and 
full  of  stems.  The  rusty  color  of  this  coal  appears  to  be  general.  In 
this  last  locality  it  has  no  limestone  above  it;  but  around  Buena  Vista 
furnace  both  limestone  and  ore  are  sometimes  found  with  it,  in  which 
case  the  coal  is  very  thin.  This  vein  attains  its  greatest  thickness  on 
Brush  creek,  on  the  land  of  the  Buena  Vista  furnace,  where,  under  the 
guidance  of  Mr.  John  Means,  the  proprietor,  I  saw  it  in  three  places, 
from  three  to  foar  and  a  half  feet  thick,  below  the  ochreous  shales  here- 
tofore described.  As  in  the  other  openings  examined,  the  coal  is  here 
also  a  compound  of  rusty  stems  transformed  into  charcoal,  with  abund- 
ance of  sulphuret  and  oxide  of  iron. 

To  the  sonthwest,  its  geological  horizon  is  marked  at  Mt.  Savage  fur- 
nace, Carter  county,  by  a  bank  of  black,  very  bituminous,  shales,  below 
lini^tone  ore ;  an<l  in  the  same  county,  at  Mr.  Jas.  .Giiabam's,  on  Blane 
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river,  a  vein  of  coal  two  feet  thicli,  referable  to  1  B,  is  overlaid,  at  about 
40  feet  distance,  by  a  kind  of  flinty  iron  ore.  But  ferther  south  and 
westward,  everj'  trace  of  limestone  disapp^rs,  and  the  coal  loses  its 
characteristics,  preserving,  however,  its  place,  and  being  then  covered  by 
a  sandstone.  At  Warfield,  Lawrence  county,  judging  from  palseonto- 
logical  evidence,  a  bed  of  coal  three  feet  liiick,  and  one  hundred  and 
seventy  (170)  feet  above  No.  1  A,  is  its  equivalent.  At  Paintsville, 
Johnson  county,  it  is  marked  by  two  thin  coals,  six  and  eight  inches  thick, 
separated  by  10  feet  of  shales,  and  placed  at  40  feet  distance  from 
No.  1  B. 

Towards  the  northwest^  in  Ohio  and  Pennsylvania,  this  coal  is  appa- 
rently parted,  sometimes  by  the  buhrstone,  into  two  thin  beds,  one  in  the 
middle  of  this  flmt  ioimation,  md  the  othei  betneen  it  md  the  limestone, 
wlule  the  noimal  bianth  below  the  limestone  unites  with  No  1  B  At 
Flmt  iidge.  Linking  county,  Obio,  thib  branch  is  only  i  bed  of  blitk  slate, 
charged  with  so  mui^h  bitumen  thnt  it  it,  used  with  the  co^l  in  the  oil 
manufdctoiieb  of  Nc^^iik  The  shile  mentioned  it  Mt  Stvap,e  po^eses 
the  same  piopeity  it  bmns^Mthoit  <.on  umm^  contmim^  i  i^ie,it  pro- 
l  oition  of  oil 

I  ^ne  b^ow,  on  iccount  of  it&  geneni  mteiest  the  whole  section  of 
Hint  iidge,  made  with  thfl  asf-istance  of  the  diieetoi  ot  the  coal  oil  fac- 
toiy  \t  New^ik  Di    H    I    Sihsburj    with  whom  I  lately  visited  the 
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The  block  ore  here  occupieg  the  same  geological  !e/el  as  in  Greenup 
county,  Kentucky. 

At  Yellow  creek,  on  the  limits  of  Ohio  and  Pennsylvania,  our  No.  1. 
C  coal  is  the  Rogers  vein,  perfectly  well  eharacteiized  by  its  sliales,  which 
are  but  a  compound  of  stems,  and  by  the  nature  of  its  coal.  It  is 
three  feet  thick,  separated  from  No.  1  B  by  fifty  feet  of  shales,  mixed 
witli  iron  ore.  Further  west  it  probably  disappears,  or  is  united  to  1  B 
in  the  formation  of  a  member  of  the  hig  vein. 

COAL  2.    PALEONTOLOGY,  STRATIGRAPHY,  AND  GENERAL  DISTRIBUTION  ' 

The  flora  of  this  coal  has  no  peculiar  species  of  its  own,  as  yet  discov- 
ered— indeed,  nothing  remarkable,  except,  perhaps,  a  greater  abundance 
of  specimens  of  ditferent  species  of  Oalamites,  and  of  the  Neuropteris 
hirsuta,  Brgfc.,  and  N.  fiexima,  Brgfc.,  described  and  figured  in  the  tliird 
volume  of  the  Report,  plate  6,  figures  2  and  4.  It  also  occasionally 
contains  some  Lepidodendron  and  tlieir  leaves.  As  the  two  above- 
mentioned  JSfmropiens  are  generally  found  in  all  the  stmta  of  the  "coal 
measures,  at  least  between  the  conglomerate  and  the  Anvil  Rock  Sand- 
stone, this  flora  would,  apparently,  not  wniTant  a  separation  of  coal  2 
from  No.  1  B  coal.  There  is,  nevertheless,  an  appreciable  difference,  first, 
in  the  general  distribution  of  the  flora,  and,  secondly,  in  the  nature  and 
position  of  the  sti-atum  of  shales  bearing  plants.  Coal  No.  2  is  ordi- 
narily divided  by  a  clay  parting  of  about  sis  inches,  (sometimes  thicker,) 
which  contains  the  plants.  As  the  shales  of  the  parting  (of  light  gray 
color)  are  generally  soft,  brittle,  exfoliating  easily,  sometimes  like  a  brash 
coal,  the  plants  are  mostly  found  in  a  bad  state  of  preservation,  and  j3an 
scarcely  be  satisfactorily  examined.  The  number  of  species  is  thus  appa- 
rently limited :  Asterophylliies,  plate  IV,  figure  1,  and  the  above  named 
species,  forming  the  essential  part  of  the  flora.  In  a  single  case,  viz  : 
at  Ironton,  I  liave  seen  this  parting  shale  becoming  black  and  bitumin- 
ous, and  containing  some  leaves  of  Lepidodmdron.  Generally  speaking, 
therefore,  the  palseontological  characters  of  this  rein  may  be  indicated  by 
the  absence  of  Lingula  imibonata  ;  of  remi-uns  of  large  ti'ees,  SigiUaria 
and  Lepidodendroii,  and  of  well  presei-ved  specimens  of  ferns. 

The  roof  shales  of  coal  No.  2  oiler  another'  rehable  chai"acter  in  their 
total  absence  of  palaaontological  remains ;  they  are  coarse  and  micaceous ; 
sometimes  passing  into  black  shaly  sandstone,  splitting  iriegulariy  across 
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the  plane  of  skatificatioB,  and  crumbling  in  small  pieces  under  prolonged 
atmospheric  influence.  They  contain  no  tmces  of  fossils  of  any  kind, 
neither  vegetable  nor  animal.  The  coal  itself  has  a  peculiar  aspect.  In 
the  mines  it  is  very  hlack,  of  good  appearance ;  but  when  exposed  to 
atmospheric  influence  it  becomes  whitish,  by  efflorescence  of  sulphate  of 
iron.  In  its  horizontal  sections  charcoal  also  appears  in  greater  propor- 
tion than  in  No.  1  B  coal.  Nevertheless,  in  some  localities,  this  coal  ia 
of  good  quality,  and  much  used  for  the  forge,  as  it  has  a  disposition  to 
cake.  The  fire  clay  below  the  coal  is  soft,  white,  and  suitable  for  pottery 
and  fire  brick. 

The  division  of  this  coal  into  two  members  is  not  always  well  defined, 
and  shows  some  occasional  diffa-ences,  which  may  lead  to  errors.  It  is 
proper,  also,  to  mention  some  of  these  variations  of  distribution.  At 
Ironton,  Ohio,  on  the  property  of  Colonel  Ei.  Kigh,  the  apparently  true 
shale  parting  of  this  vein  is  three  inches  thick;  but  there  is  above  the 
coal  another  small  vein,  separated  by  a  foar  feet  sandstone,  which  pi'esents 
a  division  much  resembUng  some  of  the  partings  of  coal  No.  1  B.  In 
this  case  the  likeness  is  rendered  still  more  striking  by  the  appearance 
in  the  cannel  coal,  or  rather  shaly  cannel,  of  leaves  of  Lcpidodendron. 
It  looks  as  if  No.  1  B  had  ascended  to  No.  2,  and  was  only  separated 
from  it  by  four  feet  of  sandstone.  The  great,  and  generally  uniform' 
distance  between  those  coal  beds  militates  against  such  a  supposition.  It 
is  more  likely  that  a  local  vein  of  coal  has  been  formed  above  No.  2 ;  or, 
perhaps,  that  the  cannel  coal  is  formed  by  the  increasing  thickness  of  the 
shale  parting,  and  forms,  with  tho  four  feet  sandstone,  the  true  parting  of 
this  coal. 

At  Gavet's  mines,  sis  miles  below  Louisa,  Lawrence  county,  the 
distribution  is  still  diflerent.  The  upper  coal  has  become  very  thin,  and 
the  clay  parting  shales  look  like  top  shales.  Then  the  analogy  of  the 
plants  with  those  of  No.  1  B  might  also  lead  to  wrong  conclusions.  On 
the  opposite  side  of  the  river  the  coal  has  again  taken  its  natural  appear- 
ance ;  has  a  thin  parting  clay  and  the  true  characters,  i^  before  indicated. 

The  distance  of  this  coal  from  No.  1  C,  either  when  it  is  united  to  1 
B  or  ascends  above  it,  is,  on  an  average,  100  feet.  At  Warfield,  where 
the  measures  increase  in  an  estraordinary  degree,  it  is  280  feet  from  I 
A.     At  PaintsviUe,  about  190  feet  firom  1  B,  or  250  feet  from  1  A. 

I  know  of  ho  Coal  in  the  western  coal  fields  of  Kentucky  which,  by 
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position  or  palEeontoIogical  characters,  could  be  compared  with  No.  2, 
except  the  Ice-house  coal,  marked  2  feet  6  inch^  on  the  1st  diagram  of 
the  1st  Report  of  the  Survey,  at  just  100  feet  above  the  horizon  assigned 
to  the  limestone  coal  1  C.  I  have  reported,  volume  3,  page  534,  all 
that  I  know  about  this  vein,  which  was  but  just  opened  on  my  first  tour 
in  Union  county,  and  was  covered  with  water  when  I  visited  the  place 
the  second  time. 

Our  coal  No.  2  is  generally  well  developed  in  the  eastern  coal  fields  of 
Kentucky,  especially  in  Greenup  county,  where  it  forms  the  Amanda, 
Ashland,  Killgore,  Star  furnace  coal  beds,  etc.  Its  average  thickness 
in  this  county,  including  the  clay  parting,  is  about  four  feet.  In  Mor- 
gan county  it  is  worked  two  and  a  half  feet  thick,  at  Hazlerig's  mines, 
opposite  to  West  Liberty ;  in  Breathitt  county  its  place  is  about  80  feet 
above  No.  1  B,  and  its  thickness  is  only  20  inches.  It  attains  its  greatest 
dimensions  in  Lawrence  county,  where,  at  Peach  Orchard,  it  is  four  to  five 
and  a  half  feet,  including  the  parting.  Although  this  coal  sometimes 
has  a  layer  of  cannel  in  it,  it  is  mostly  bituminous.  Two  sections  taken 
from  the  mines  of  Peach  Orchard,  where  it  has  been  extensively  worked, 
will  show  its  distribution  and  its  changes  in  that  place : 
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Back  in  the  hills,  about  three  miles  from  Uie  above  section,  it  is : 
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At  Whetstone  creek,  Greenup  county,  on  the  land  of  Mr.  John  Stew- 
art, where  this  vein  has  been  opened  in  many  places,  its  thickness,  with 
a  clay  pai-ting,  is  from  eighteen  inches  to  two  and  a  half  feet.    At  one 
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of  the  openings  tlie  two  members  of  this  coal  are  separated  by  8  to  10 
feet  black  mieaceous  shales,,  without  fossils,  apparently  as  if  another  bed 
of  coal  had  been  formed  above  tliis  one. 

its  peculiitr  distribution  at  Colonel  El.  Nigh's,  of  Ironton,  has  alresidy 
been  mentioned.     The  section  is  as  follows : 


Thick  snndsWiie  nbore. 
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rcannel  coal,  with  leave 
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At  Pinegrove,  two  and  a  half  miles  northeast;  of  Bunging  Rock,  Ohio, 
where  this  vein  is  extensively  worked,  it  measures  four  to  four  and  a  half 
feet,  including  a  clay  parting  of  three  to  sis  inches. 

The  only  place,  further  east,  where  I  had  an  opportunity  to  examine 
it,  is  at  Yellow  creek,  where  it  forms  the  hig  vein.  It  is  there  from  six 
to  eight  feet  thick,  including  a  clay  parting,  having  at  its  base  a  shaly 
canne!  coal,  full  of  remains  of  fishes.  At  Yellow  creek  it  has  the  same 
distribution  and  general  appearance  as  at  Peach  Orchard,  and  is  also 
covered  by  a  great  thickn^s  of  hard  sandstone. 

It  is  mentioned  by  Mr.  J.  P.  Lesley  in  his  manual  under  the  appella- 
tion of  coal  C,  or  Kittanning  bed,  the  first  coal  above  the  buhrstone,  as 
generally  developed  in  the  northern  part  of  the  bituminous  coal  fields  of 
Pennsylvania.  Its  average  thickness  there  is  from  3^  to  4  feet.  Mr. 
Lesley  makes  tliis  coal  the  great  depository  of  the  cannel  coal  of  Penn- 
sylvania, while  Pro£  M.  D.  Rogers  indicates  the  coal  above  it>  viz :  the 
lower  Freeport  coal,  as  the  bed  most  generally  becoming  cannel.  Not 
being  acquainted  with  the  localities  where  these  geologists  took  th«r 
observations,  I  cannot  decide  the  question  for  Pennsylvania.  But  in  the 
eastern  Kentucky  coal  fields  it  is  our  No.  3  coal  (consequently  a  coal 
higher  than  the  Kittanning)  which  becomes  the  main  repository  of 
cannei  coal. 

COAL  3.    PALAEONTOLOGY,  STRATIGRAPHY,  AND  GENERAL  DISTRIBUTION". 

From  observations  made  in  former  years  in  Pennsylvania,  I  had  sup- 
posed that  the  plants  of  the  genua  Zepidodmdron,  which  appear  to  have 
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had  their  greatest  development  at  the  time  of  the  formation  of  coal  No. 
1  B,  had  gradually  diminished,  and,  eventually,  totally  disappeared;  so 
that  at  the  epoch  of  the  formation  of  the  Pomeroy  coal  there  was 
scarcely  any  representation  of  this  genus.  As  yet  there  is  uo  evidence 
that  this  conclusion  is  eiToneous  for  the  Pomeroy  coal,  (No.  4  coal,)  but 
it  is  certain  now  that  species  of  L^idodendron,  with  their  leaves  and 
cones,  are  found  in  our  No.  3  vein,  which  is  generally  formed  but  a  short 
distance  below  No.  4,  Although  specimens  of  these  species  of  plants 
have  been  found  in  but  few  of  the  localitira  where  the  bed  has  been  ex- 
amined, it  is  sufficient  to  prove  that  this  beautiful  genus  had  not  entnely 
disappeared  from  the  flora  of  the  coal  marshes  when  this  coal  (No.  3) 
was  in  process  of  formation. 

The  shales  covering  our  third  vein  are  genemlly  yellowish  gray,  or 
blueish,  very  soft,  and  so  fine  in  texture  that  they  are  eaaly  divided  trans- 
versely with  the  knife.  This  softness  of  texture  is  the  cause  of  the  beautiful 
and  distinct  preservation  of  the  fossil  plants  of  this  coal.  Not  only  have 
the  outhnes  of  numerous  fern  leaves  and  stems  been  preserved  in  their 
most  delicate  details,  but  the  substance  of  the  plants  has  been  trans- 
formed into  thin  lamellse  of  coal,  so  that  the  roof  itself  looks  like  a  draw- 
ing made  on  stone  by  a  skillful  lithogmpher,  A  singular  phenomenon 
often  remarked,  but  still  unexpl^ned,  is  the  pereistenee  of  the  coaly 
matter  of  the  fossil  plants  in  remaining  attached  to  the  lower  part  of  the 
roof  shales,  so  that  pieces  detached  from  the  roof  have,  generally,  one 
side  imprinted  with  the  forms  of  the  leaves  only,  while  the  other  preserves 
the  carbonized  vegetable  matter. 

There  have  been  but  few  opportunities  for  a  favorable  study  of  the 
paleontology  of  this  coal.  In  the  western  coal  fields  it  is  generally 
connected  with  a  calcareous  black  band,  and  its  shales  becoming  bitu- 
minous and  black,  have  preserved  only  the  most  durable  parts  of  the 
fossils.  In  the  eastern  coal  fields  of  Kentucky  this  vein  Is  placed  too 
high  in  the  hUls  to  be  easily  worked;  and  though  its  outcrops  are  numer- 
ous enough,  it  has  been  nowhere  extensively  worked,  except,  perhaps,  at 
Stinson  hills,  Greenup  county,  at  Grayson,  Carter  county,  and  at  Had- 
dock's mines,  in  Breathitt  county. 

The  most  abundant  of  the  fossil  remains  at  Sfcinson's  belong  to 
Didy(^Uris  olliqua,  (pi.  1,  fig- 1;)  to  SphenophyUum  Sdiloiheimii,  Brgt, 
(pi.  4  fig.  2,)  to  Annularia  fertilis,  Stern.,  (pi  4,  fig.  4,)  and  especially  to 
47 
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Asterophyllites  kibermdata  S.,  (pi.  3,  fig,  3 ;)  Weuropieris  hirsuia,  and 
Pinnvlaria.  On  the  roof  sh,tles  there  are  a  few  specimens  of  Lepido- 
dendron  eUgans,  Brgt. ;  the  long  Lepidostrobm,  which  Mr.  Brongiiiart 
has  named  Lqiidostrobus  ornatissimus,  from  its  gieat  size;  branches  of 
Pecopteris,  appai'ently  P.  oveoptendius,  Brgt.,  and  Sphenopieris  lati- 
folia.  At  Haddock's  there  is  an  abundance  of  Calamites,  especially 
Cdamites  decoraius,  Brgt.,  (pi.  3,  fig.  4,)  which  is  also  found  in  Penn- 
sylvania in  connection  with  the  same  vein,  and  may  belong  to  it  exclu- 
sively. Then  Hymmophyllites  Hildreti,  Lsqx.,  (pi.  2,  fig.  o,)  a  plant 
abundant  also  in  the  shales  of  No.  1  B.  AUthopteris  Serlii,  Brgt.,  (pi. 
1,  fig.  3,)  common  at  Zanesville,  Ohio,  in  coal  No.  3,  and  at  Room  run 
mines,  Pennsylvania,  and  Pecopteris  wuta,  Brgt.,  (pi.  2,  fig.  2,)  probably 
particular  to  this  vein,  or,  perhaps,  ascending  to  the  Poraeroy  coal.  I 
have  seen  in  this  coal  no  traces  of  Sigillana,  nor  of  fruits  of  any  kind, 
except  the  long  cones  of  the  Asterophyllites  and  Lepidostrohi.  Some 
species,  apparently  new,  were  found  at  Stinson  hill,  but  the  shales  were 
too  soft  to  be  transported.  Moreover,  this  vein  is  not  worked  now ;  the 
tunnels  were  full  of  water,  and  it  was  with  difficulty  that  I  could  detach 
from  the  roof  a  few  pieces  for  a  too  hurried  and  uiisatisfectory  exami- 
nation. 

Besidi^  the  nature  of  the  shales,  the  perfect  preservation  of  the  fossil 
plants,  and  the  predominance  of  the  named  species,  thei'e  is  yet  another 
character  which  may  help  to  identify  this  vein.  It  is  generally  overlaid 
by  a  bed  of  limestone,  separated  from  the  shides  of  the  coal  by  a  space 
of  5  to  20  feet.  The  thickness  of  this  Ihnestone,  which  is  somewhat 
more  consistent  than  any  other  limestone  of  the  coal  measures,  varies 
from  one  to  eight  feet.  The  nearer  the  hmestone  lies  to  the  coal,  the 
more  black,  and  more  bituminous,  the  shales  become.  When  it  comes 
in  contact  with,  or  in  close  superposition  to  the  coal,  as  in  Muhlenburg 
and  Christian  counties,  this  limestone  is  often  replaced  by  a  very  produc- 
tive black  band  iron  ore,  whose  remarkable  color  (an  alternation  of  red, 
or  chocolate,  and  black  stripes)  prevents  its  being  mistaken  for  any  other 
black  band  of  our  coal  fields.  The  limestone  above  this  coal  is  gener- 
ally present  in  the  western  coal  basin,  as  well  as  in  Greenup  county.  It 
caps  tlie  Stinson  hills ;  it  is  found  at  Catlettsburg,  and  at  the  top  of  some 
of  the  highest  hills,  forming  sometimes  a  bastard,  or  rather  porous  and 
Bomewhat  cherty  limestone.    In  the  southeastern  part  of  the  east  coal 
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basin  it  entirely  disappears,  as  well  as  ali  other  beds  of  limestone,  and  is 
replaced  by  thick  strata  of  sandstone,  with  some  iron  ore. 

This  dillerence  in  the  intermediate  strata  renders  the  distance  of  this 
coal  from  No.  2  somewhat  variable.  On  Stinson  bill  and  at  Grayaon, 
whei-e,  as  before  said,  the  thickness  of  the  coal  measures  is  considerably 
reduced,  the  distance  between  these  veins  is  about  85  feet.  At  West 
Liberty,  Morgan  county,  (Oox's  vein,)  it  is  110  feet.  At  Haddock's, 
on  the  Kentucky  river,  No.  2  is  not  formed  (at  least  is  not  visible)  on 
ttie  same  hills  where  No.  3  is  worked,  and  its  (Jistance  from  No.  1  is  275 
feet.  Below  Louisa,  in  Lawrence  county.  No.  2  and  No.  3  coals  are, 
apparently,  100  feet  apart.  At  Warfield,  140  feet.  At  Paintsville, 
about  the  same  distance.  It  is  unnecessary  to  state  that  the  distances 
here  indicated,  like  all  others  in  my  Report,  are  approximative ;  i.  e.,  as 
accurate  as  a  measurement  with  the  pocket  level  can  make  them. 

In  the  western  coal  basin  of  Kentucky,  along  the  Ohio  river,  this  coal, 
nsir  Caaeyville,is  represented  below  the  Curlew  limestone  by  a  thin  streak 
of  coal.  At  Hawesville  it  is  20  to  30  inches  thick,  and  along  the  south- 
ern edges  of  the  same  basin,  in  Muhlenburg  and  Christian  counties,  it 
variffi  from  6  to  30  inches,  its  greatest  thickness  being,  probably,  at  Mr. 
Larkin  Campbell's,  2  feet  10  inches. 

The  HawesviUe  upper  coal  has  been  the  subject  of  much  discusaon, 
and  its  place  is  still  uncei-tain.  In  (he  fourth  diagram  of  the  first  vol- 
ume of  the  Reports,  it  is  marked  205  feet  above  the  main  coal,  which, 
&om  pateontological  evidence,  I  consider  as  the  equivalent  of  No.  1 
B.  This  would  be  just  the  place  of  No.  3.  Still,  the  general  characters 
of  the  HawesviUe  upper  coal  ai'e  not  the  S!tme  as  those  usually  indicated 
by  this  vein.  Tlie  coal  is  bituminous,  much  charged  with  pyrites,  like  the 
top  coal  of  the  Raccoon  furnace,  and  is  separated  from  a  9  feet  stratum 
of  fossiliferous  limestone  by  a  brown  ochveous  clay,  resembling  that  which 
sometimes  covers  No.  1  C.  This  brown  clay,  like  the  hmestone,  contains 
an  abundance  of  fossil  shells,  especially  Terebratulw  and  Encrinites,  just 
like  the  Curlew  limestone.  The  absence  of  the  intermediate  sandstone 
separating  at  olher  localities  coal  No.  3  fvom  the  limestone,  has,  perhaps, 
caused  tbe  diOerencein  the  nature  of  the  shales,  and,  consequently,  sub- 
stituted shells  in  the  place  of  plants,  which  cannot  exist  where  the  marine 
influence  has  had  full  sway.     At  any  rate,  the  upper  coal  at  HawesviUe, 
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SO  far  as  can  be  judged  iiom  the  present  observations,  belongs,  in  all 
probability,  to  the  coal  horizon  of  No.  3. 

Here  I  would  take  occasion  to  remark  that  we  cannot  expect  to  be 
able  to  refer  every  one  of  our  coal  beds  to  one  of  the  divisions  indicated 
by  the  distribution  of  the  greatest  number  of  them.  There  are,  without 
doubt,  local  strata  which  cannot  be  referred  to  any  of  the  geological 
horizons  of  our  sections.  At  Mr.  John  Steward's  a  coal,  70  feet  above 
No.  2, 18  inches  thick,  covered  with  gray  meial  and  very  soft  polished 
shales,  cannot  be  referred  either  to  No.  2  or  No.  3,  by  its  palasontological 
and  external  characters,  nor  by  its  position.  I  have  not  seen  this  coal 
anywhere,  except  at  the  top  of  a  great  bluff  of  gray  metal,  near  the 
mouth  of  Whetstone  creek,  a  tributary  of  Little  Sandy.  It  was  but 
little  exposed  at  either  place.  Some  similar  cases  of  peculiar  distribution 
may  be  mentioned  in  the  examination  of  the  counties. 

In  the  eastern  coal  fields  of  Kentucky  No.  3  is  mostly  cannel  coal  of 
good  quality  and  of  workable  thickness.  At  Stinson  hill,  on  the  land 
of  Mt.  Savage  furnace,  Greenup  county,  it  has  about  four  feet  of  coal, 
distiibuted  as  follows: 


Feet. 

Incihes. 

6 
2 

2 

On  the  top  of  the  lulls  above  Grayson  it  has,  under  a  bed  of  the  same 
shales,  with  the  plants : 


r„.. 

lucbea. 

g 

' 

6 

At  Haddock's  mines,  on  the  Kentucky  river,  Breathitt  county,  its 
yellow  or  blue  soft  shales  are  covered  by  sandstone,  and  underlaid  by 


Feet.       InoUes. 


Shulj  or  brash  coal 

JWtnmiiious  coni    .___ 

Caimel  ooal,  (nu  parting).. 
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This  coal  is  the  finest  grained  cannel  of  Kentucky.  To  this  No.  3 
I  refer  also  a  vein  of  coal,  opened  at  Raccoon  farnace,  300  feot  above 
the  creek,  and  about  260  feet  above  No.  1  B.  From  measurement,  it  is 
thus  at  the  very  place  which  No.  3  should  occupy.  But,  although  the 
shales  which  cover  it  are  soft,  and  of  the  same  color  as  those  of  coal  3, 
I  could  find  in  them  no  traces  of  fossil  plants,  and,  therefore,  could  not 
identify  it  from  pateontological  data.  Its  identity,  nevertheless,  is  ren- 
dered more  probable  from  the  presence  of  a  ferruginous  limestone  placed 
at  a  short  distance  above  it.  It  is  probably  the  equivalent  of  the  Cur- 
lew limestone  of  the  west,  and  of  the  Stinson  limestone  of  Gi'eenup 
county.  On  Stinson  hifi,  the  equivalent  of  the  cannel  coal,  opened  near 
the  tunnel,  is  bituminous,  and  has  also  the  yellow  soft  shales,  apparently 
without  fossils.  The  coal  at  Raccoon  furnace  is  bituminous,  and  sepa- 
rated into  two  members  by  a  parting  of  gray,  soft,  brittle,  e^ily  decom- 
posed clay. 

It  is  certain  that,  even  in  close  proximity,  the  nature  of  the  coal,  as 
cannel  or  bituminous,  cannot  be  a  guide  for  identification.  We  have 
already  seen  the  Stinson  cannel  coal  becoming  bituminous  at  a  short  dis- 
tance. At  Warfleld,  coal  No.  2  is  opened  on  three  successive  hills  along 
the  river,  precisely  at  the  same  level.  On  the  middle  hill  half  the  bed 
of  coal  m  cannel ;  on  the  two  others  it  is  entirely  bituminous.  At  and 
around  Ironton,  the  same  vein  is  always  bituminous,  except  at  Col.  El. 
Nigh's  vein,  where  it  is  mostly  cannel. 

On  Mr.  John  Steward's  property,  on  Whetstone  creek,  Greenup 
county,  there  is  also  a  coal,  occupying  the  same  horizon  as  No.  3,  and  of 
which  the  shales  are  yellowish,  soft,  and  without  fossils.  It  is  130  feet 
from  No,  2,  appears  in  two  members,  and  is  said  to  be  cannel.  I  could 
see  nothing  of  this  bed  except  the  yellow  shales,  and  very  small  pieces 
of  that.  Above  this  vein,  separated  from  it  by  10  to  15  feet  of  shaly  sand- 
stone, or  shales,  the  Mahoning  Sandstone  sets  in  and  caps  the  hills,  in  a 
thick,  hard,  conglomeratic  stratum.  As  fronr  the  double  stains,  this  coal 
appears  in  two  beds;  it  might  be  possible  that  coal  3d  and  coal  4th  are 
here  in  near  proximity ;  but  no  trace  of  limestone  is  to  be  seen  above 
itj  and  our  coal  3d  is  sometimes  separated  in  two  beds,  like  this  one. 
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The  chai"acteristic  plants  of  the  roof  shales  of  this  vein  are  especially 
small  species  of  ferns.  Among  the  Neuropteris,  it  has  N.  flexuosa, 
Bi'gt,  in  the  greatest  abundance ;  N.  Loschii,'Q\'gt;  N.  dentata,iM(\s..; 
N.  heterophylla,  Brgt.,  and  the  remarkable  Cydopteris  fimlriata,  Lsqs., 
a  beautiful,  large,  nearly  round,  fringed  leaf  of  fern.  The  genus  Sph&- 
nopieris  is  represented  by  iSphenopieris  Gravmhordii,  Brgt. ;  S.  Dubuis- 
sonis,  Brgt. ;  8.  ahbreviaia,  Lsqs. ;  S.  intermedia,  Lisqx. ;  and  S.  pUcata, 
Lsqx. ;  all  species  rarely  found,  and  seen  only  in  the  anthracite  basins 
of  Pennsylvania.  This  vein  has  all  the  representatives  of  a  peculiar 
genus,  {iSchiwptens  of  the  authors,)  published  in  the  finiil  Report  of 
Pennsylvania  Survey,  under  the  name  of  Pachypht/Uum,  Lsqs.*  The 
plants  of  this  genus  are  thick,  with  leaves  irregularly  divided,  sometimes 
quite  smooth,  sometimes  covered  with  hair.  This  vein,  No.  4,  has  scarcely 
any  Alethopieris,  but  the  greatest  abundance  of  Pecopteris,  viz :  Pecop' 
tens  polyinorpha,  Brgbt. ;  P.  notata,  Lsqx.;  P.  oreopietidis,  Brgt; 
(this  last  found  also  with  No.  3  ;)  P.  pusilla,  lsqx.,  especially  P.  arbor- 
escens,  Brgt,,  {pi.  2,  Jig.  1 ;)  P.  eyaihtea,  Brgt.,  (perhaps  a  variety  of  the 
former ; )  and  P.  aryula,  Brgt.,  (pi.  2,  fig.  3.)  These  last  throe  species 
appear  to  be  the  true  characteristic  plants  of  this  vein,  and  not  found 
elsewhere.  It  also,  like  the  former  coal,  contains  a  great  abundance  of 
Aster cphyllites,  Sphenophyllum,  and  tlieir  fruits,  with  Pinnularia,  appa- 
rently a  kind  of  root,  dividing  itself  in  innumerable  threads,  like  branches. 
It  covers  sometimes,  by  itself  alone,  great  surfaces  of  the  roof  of  the 
mines.  This  vein  does  not  appear  to  have  any  remains  of  Lepidoden- 
droii  in  its  shales,  at  least  none  has  been  found  till  now.  But  it  has  still 
some  SiyiUaria,  especially  those  of  the  section  of  the  Ldoderma,  which 
are  not  marked  with  longitudinal  furrows :  SiyiUaria  scidpta,  Lsqx. ; 
S.  ohliqua,  Brgt ;  S.  fissa,  I^qx,,  and  some  Caiamites ;  C.  crttetaius, 
Brgt. ;  0.  ramosus,  Brgt.,  which,  perhaps,  belong  to  the  same  species,  and 
exclusively  to  this  coal.  Thus,  this  vein  is  well  marked  in  its  peculiar 
flora  by  the  abundance  of  small  ferns,  and  the  deficiency  of  large  trees, 
of  stems  of  Lepidodendron,  and  of  fruits.  It  has,  like  No.  1  B,  Flahel- 
laria  in  abundance. 

In  his  excellent  Report  on  the  Geology  of  Ohio,  Dr.  Hildreth,  of 

a.  &julogical  State  Surrey,  vol.  11,  p. 
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Mar'e'tii,  has  thus  briijfly  charaoterized  this  flora :  "  In  the  shales  ttvei'iy 
species  of  plants,  Eqidsetaeece,  FiUces  mimerous,  Ljieopodiucecr.  rare." 
The  Odamites  belong  to  the  Eqidsetacece,  the  Lepidodendra  to  Lyco- 
podiaeets;  the  Mikes  are  the  ferns. 

Litholo^cally,  this  vein,  No.  4  is  easily  distinguished  from  No.  3  by 
the  hard,  mieaceoua  texture  of  its  gray  shales,  and  by  its  position  at  the 
base  of  a  gi'eat,  hard,  mostly  conglomeratic  sandstone,  20  to  100  feet 
thick,  which  overlays  it  sometimes  without  the  intermediate  shales  and 
plants.  In  this  case  coal  4  resembles  0.  1  A;  the  more  so  as  the 
Mahoning  Sandstone,  like  the  sandstone  above  1  A,  contains  large  pieces 
of  fossil  woods.  Bat  there  is  a  great  diHevence  in  the  consistence  and 
thickness  of  the  sandstones.  Moreover,  the  fossil  remains  of  the  Maho- 
ning Sandstone  are  not  merely  prints,  but  pieces  of  wood  ti'angforined 
into  charcoal,  or  silicified  trunks,  belonging,  a  few  of  them,  to  Calam- 
ites,  and  mostly  to  Sigillaria  and  Psaromus,  or  fern  trees. 

Among  thousands  of  specimens  examined  in  Ohio,  Athens  county,  I 
have  not  found  a  sing'e  Lepidodendron.  This  Mahoning  Sandstone, 
often  a  conglomeratic  or  pebbly  sandstone  in  its  upper  part,  attains  a 
great  development  near  Poraeroy,  Ohio,  where  it  measures  more  than 
100  feet  In  the  S.  E.  part  of  the  eastern  coal  fields  of  Kentucky,  viz : 
at  Warfield,  its  thickness  is  200  feet.  It  does  not  appear  to  thin  much 
toward  the  west,  since  in  the  western  basin,  in  Muhlenburg  county,  it  is 
75  feet  thick,  and  even  mora 

The  coal  of  this  4th  vein  is  of  excellent  quality ;  indeed,  for  domestic 
use  and  generation  of  steam,  it  is  one  of  the  best  of  the  coal  mejisures. 
It  and  the  best  Pittsburg  coal  are  the  only  coals,  I  believe,  of  which  the 
coke  has  been  used  in  the  west  for  smelting  iron  in  place  of  charcoal. 
The  old  Pennsylvania  furnace,  in  Muhlenburg  county,  used  it  profitably 
for  a  long  time.  The  vein  is  generally  compact,  sometimes  divided  in 
two  by  a  thick  shale  parting,  and  its  average  thickness  is  from  3  to  5 
feet.  Near  Pomeroy,  Ohio,  it  is  6  feet  thick.  In  the  southern  part  of 
the  western  coal  basin  of  Kentucky,  where  it  has  been  opened  in  many 
places  and  considerably  worked,  it  is  generally  3  to  3i  feet.  At  G. 
Terry's,  near  the  county  hne  of  Hopkins  and  Christian  counties,  the 
coal  is  4i  feet  thick,  &c. 

The  distance  of  this  vein  from  No.  3  is  short  and  not  ve]y  variable. 
Under  the  Waugham  coal  No.  3  is  found  25,  at  the  most  30,  feet  lower 
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in  the  creel;.  In  the  vicinity  of  the  oH  Pennsylvania  furnace  tliere  is 
generally  25  feet  of  measures  between  both  veins.  In  Greenup  county 
coal  No.  4  has  not  been  seen;  its  place  is  mai'ked  by  black  shales,  placed 
above  the  limestone.  At  Ironton,  opposite  Amandii  furnace,  where  the 
section  is  easily  followed  on  the  same  hill,  its  place  is  still  occupied  by 
shales,  and  coal  No.  3  is  30  to  40  feat  below  the  base  of  the  pebbly 
Mahoning  Sandstone.  In  Lawrence,  Johnson,  and  Floyd,  the  place  of 
this  coal  is  not  positively  ascertained.  It  is  too  high  in  the  hills ;  and, 
though  some  outcrops  have  been  seen,  which,  by  position,  might  be 
referred  to  Ifc,  it  was  not  possible  to  have  any  of  them  either  opened  or 
exposed,  to  satisiactorily  study  the  characters  of  the  shales.  In  the 
anthracite  coal  fields  of  Pennsylvania  this  vein,  like  the  former,  is  gen- 
erally well  developed,  dHinctly  marked  by  the  fossils  of  the  shales.  It 
furnishes  to  the  trade  the  kind  of  mineral  coal  named  red  ash,  from  the 
color  of  its  ashes. 

THIRD  DIVISION".    COAL  MEASURES  BETWEEN  THE  MAHONING  AND  AKVIL 
ROCK  SANDSTONES. 

While  between  the  conglomerate  and  the  An\il  Rock  Sandstones  the 
characters  of  each  vein  of  coal  are  talien  especially  from  the  fossil  plants 
preserved  in  the  shales,  in  this  higher  division  of  the  coai  measures  we 
cannot  find  in  Kentucky  any  reliable  guide  in  the  vegetable  kingdom, 
at  least  from  the  distribution  of  peculiar  species. 

Generally,  the  plants  found  in  connection  with  the  coal  strata  of  this 
division  are  much  broken,  or  rather  obliterated,  mostly  replaced  by 
marine  shells,  or  even  intermixed  with  them.  This  shows  a  predominance 
of  marine  influence  in  the  formation  of  the  shales.  Bitlier  the  water  cov- 
ering the  coal  marshes,  after  the  formation  of  the  combustible  matter, 
became  too  deep  to  permit  the  continuation  of  an  abundant  vegetation 
on  their  surface,  or  the  remains  of  the  plants  have  been  too  much  decom- 
posed in  the  water,  and  hence  obliterated  in  the  shales.  It  is,  nevertheless, 
evident  that  the  same  vegetation,  which  caused  the  fonnation  of  the  coal 
strata  of  the  former  division,  had  the  same  action  in  the  formation  of 
the  coal  beds  of  this  section.  Some  roof  shales,  like  those  of  our  coal  No. 
9,  contain  well  preserved  remains  of  Pecopteris,  Sigillaria,  and  Cdamites, 
with  numerous  remains  of  shells.  In  the  sandstone  strata  of  this  divi- 
sion, also,  are  imbedded  remains  of  broken  plants,  pieces  of  wood,  tranks 
of  trees,  all  belonging  to  the  same  genera  of  plant*  ae  those  of  the  former 
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section.  These  vegetable  fragments  in  the  sandstone  are  generally 
thrown  into  confusion,  or  without  any  apparent  order,  either  of  direction 
or  of  stratification.  It  shows  that  they  have  been  carried  and  trans- 
ported by  waves,  or  currents,  and  iiTegularly  deposited  on  shores.  But 
the  nature  itself  of  the  shales,  and  the  shells  and  the  plants  which  they 
contain,  is  evidence  that  these  shales  have  been  deposited,  like  those  oi' 
the  former  division,  in  a  quiet  and  shallow  body  of  water. 

In  tlie  eastern  coal  fields  of  Kentucky,  the  upper  division  of  the  coal 
measures  has  been  entirety  washed  away,  and  no  trace  of  it  left.  On  the 
contrary,  in  the  western  coal  baan,  the  true  coal-bearing  formations  the 
most  easily  attainable,  and  those  which  contain  the  best  and  thickest  coal 
strata,  have  their  place  above  the  Mahoning  Sandstone.  This  part  of 
our  examination,  therefore,  is  exclusively  confined  to  the  western  coal 
basin. 

Though  the  first  geological  reconnoissance  made  in  the  western  coal 
basin  was  too  short  and  hurried,  it,  nevertheless,  afforded  important 
results,  since  a  more  careful  revision  of  most  of  the  localities  previously 
examined,  has  not  changed  my  views  about  the  general  characters  of  the 
veins  of  coal  and  their  distribution.  It  has  not,  therefore,  caused  any 
modification  iu  the  determination  of  tlie  coal  strata,  or  in  the  place 
assigned  to  them  in  my  Report  and  that  of  Mr.  C.  T.  Cox.  But  since  a 
greater  number  of  coal  banks  liave  been  examined,  and  their  peculiar 
appejiranee  compared  at  many  places,  it  will  be  necessary  to  make  now 
a  short  review  of  their  genei'al  characters,  to  mention  additional  fiicts  which 
have  been  ascertained  by  the  examination  of  the  new  localities. 

Coal  bth.  This  had  not  been  seen  in  the  first  tour  of  exploration.  It 
is  characterized  by  a  thick  bed  of  black,  poiished,  hard  ^ales,  sometimes 
a  little  micaceous,  splitting  horizontally  in  large  slabs,  entirely  barren  of 
any  traces  of  fossil  remains,  either  animal  or  vegetable.  This  coal  is 
locally  of  good  workable  thickness.  On  Richland  creek,  Ilopkiiis 
county,  it  is  5  feefc,  and  its  roof  of  black  slates  12  feet  thick.  In  the 
upper  part  of  the  bank  the  shales  are  somewhat  whitish,  spotted  like 
those  of  No.  9;  but  they  have  no  trace  of  fossils.  At  Mr.  Roberteon's 
bank,  near  Gfreenville,  Muhlenburg  county,  the  coal  is  18  inches  thick, 
underlaid  by  18  inches  of  brash  coal,  and  covered  by  6  feet  of  black 
slates.  The  thickness  of  the  bed  of  Richland  creek  is  given  as  it 
a  in  the  outcrop.     Perhaps  it  is  somewhat  overrated,  for  genorally 
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in  Hopkina  county  this  yein  is  ]io  more  than  2  to  3  feet  thick.  At 
Mulford's,  and  along  the  Ohio  river,  it  is  reported  4  feet,  and  known  as 
the  Four-foot  coal. 

Though  this  coal  belongs  to  what  has  been  generally  called  the  barren 
measures,  of  the  Pennsylvania  Report,  it  is  found  of  workable  thickness 
in  Ohio,  and  even  in  Pennsylvania.  Dr.  Hildreth  has  reported  it  as 
being  4  feet  thick,  and  120  feet  above  No.  4.  He  calls  it  appropriately 
the  lim^tone  coal ;  for  it  is  generally  covered  by  a  sti'atum  of  this  mate- 
rial. In  Pennsylvania  this  vein  is  marked  by  Mr.  J.  P.  Lesley  as  coal 
G,  one  foot  thick,  placed  below  a  limestone,  at  125  feet  from  No.  4.  And 
in  the  final  report  of  the  Survey  of  Pennsylvania,  vol.  2,  p.  G5G,  it  is 
reported  as  placed  below  calcareous  shales,  at  about  the  same  distance 
(125  feet)  tirom  the  Pomeroy  coal  In  western  Kentucky  the  dis- 
tance of  this  coal  from  No.  4  varies  according  to  the  thickness  of  the 
Mahoning  Sandstone.     It  averages  100  feet. 

Coal  Qih.  The  characters  reported,  vol.  3,  p.  537,  are,  apparently, 
constant.  This  vein,  like  the  former,  is  locally  formed  and  of  variable 
thickness.  At  Mr.  E.  L.  Johnes',  near  the  old  Buttermilk  road,  Hop- 
kins county,  it  is  4  feet  thick,  and  the  coal  is  of  fine  appearance  and  of 
very  good  quality.  It  is  hardly  as  thick  elsewhere.  At  Greenville, 
Muhlenburg  county,  it  lies  just  at  the  top  of  the  great  limestone  and 
70  feet  above  No,  5.  In  the  Airdrie  shaft,  on  Green  river,  it  is  placed 
at  the  same  distance,  and  is  also  a  thin  coal.  In  Union  county  it  has 
been  seen  only  at  Mulford's.  Except  what  has  been  reported,  p.  538 
of  the  3d  volume  of  this  Survey,  I  have  no  data  by  which  I  could  as- 
certain its  position  in  Pennsylvania  and  Ohio. 

Ood  7th.  I  formerly  referred  to  this  number  the  following  vein  No.  8. 
Our  coal  7th  is  the  Well  coal  of  Mulford's  shaft.  It  has  peculiar  charac- 
ters distinct  enough  from  those  of  No.  8.  I  had  an  opportunity  of 
seeing  it  partially  opened  at  Curlew,  Union  county,  the  last  time  I  visited 
the  mines.  At  this  place  the  coai  is  about  2  feet  thick,  overlaid  by  very 
black,  soft,  polished  shales,  resembhng  those  of  No.  5,  with  the  exception 
that  they  do  not  split  in  large  slabs,  but  in  small  pieces,  and  that  they 
contain  teeth  and  scales  of  fishes.  The  teeth  are  very  small,  scarcely 
an  eighth  of  an  inch  long.  There  may  be  other  fossil  remains  in  the 
ehales,  but  I  did  not  find  any.  The  most  reliable  and  evident  character 
is  the  gi'eat  abundance  of  pebbles  of  carbonate  of  iron  in  the  shales  over- 
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laying  the  black  slates.  This  vein  never  wa?  seen  of  any  great  thickness, 
BO  fiir  as  I  know. 

To  this  7th  coal  may  be  probably  referred  a  bed,  13  inches  thick, 
crossed  in  digging  a  well  on  the  property  of  Mr,  I,  Short,  at  Greenville, 
Muhlenburg  county.  It  was  reached  at  25  feet  from  the  surface,  A 
short  distance  above  this  coal  the  shales,  from  the  statement  of  Mr. 
Short,  contained  fine  specimens  of  fern  leaves.  Unhappily  none  of  the 
specimens  could  be  found  and  examined.  In  the  blue  shales  of  the  bar- 
ren coal  measures,  near  Athens,  as  also  in  the  red  shales  of  the  Grotto 
of  Flowers,  near  Marietta,  there  is  an  abundance  of  leaves  of  a  peculiar 
species  of  fern — Asplenites  rubra,  Lsqs. — which  is,  perhaps,  identical 
with  the  plant  found  at  Mr.  Short's.  This  would  be  the  more  remark- 
able, as,  at  both  places,  the  shales  contain  carbonate  of  iron  and  traces 
of  coal.  Thus  the  identity  of  the  plants  would  show  the  place  of  our 
coal  8th  in  the  barren  measures,  where  it  has  not  been  formed.  From 
stratigraphieal  observations  the  place  occupied  by  those  fern-beaiing 
shales  in  the  "barren  measures"  of  Ohio,  would  correspond  with  the 
place  of  the  Well  coal.  The  Isinglass  Lick  coal,  of  Hopkins  county, 
reported  vol.  2,  p.  326,  has  also  the  characters  of  this  vein,  and  evidently 
is  its  equivalent. 

If  any  part  of  the  space  comprised  between  coals  No.  5th  and  9th, 
properly  deserves  in  Kentucky  the  name  of  barren  coal  measures,  it  is 
the  250  feet,  including  the  above  named  6th  and  7th  coals,  which,  not 
being  persistent,  are  not  altogether  reliable  beds,  and  have  been  but  httle 
worked  anywhere.  The  characters  of  their  shales  are  still  somewhat 
obscure,  and  not  perfectly  reliable,  and  require  to  be  verified  by  further 
comparisons. 

Coal  8ih.  The  appearance  of  this  vein  is  so  attractive,  although  falla- 
cious, that  it  has  been  opened  for  examination  at  a  great  number  of  its 
outcrops.  It  is  improperly  called  the  Black-hand,  of  Hopkins  county, 
and  is  a  compound  of  black,  heavy,  compact  limestone,  resembling  a  fine 
iron  black  band,  and  of  black,  hard,  compact,  bituminous  slates,  resem- 
bling cannel  coal.  Its  paleontology  is  mostly  remains  of  animals. 
It  has,  among  many  species  of  large  shells,  an  extraordinary  quantity  of 
a  very  small  species,  scarcely  visible  to  the  naked  eye,  and  which  is  strewn 
over  the  shales  like  innumerable  gi^ains  of  sand.  It  also  contains  abund- 
ant remains  of  fishes,  especially  the  double  teeth,  mentioned  with  coal 
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No.  12,  vol.  3,  p.  548.  Two  species  of  plants  were  found  in  tho  shales 
of  this  coal,  both  apparently  of  marine  origin.  The  one,  Calamites  gra- 
dlls,  Lsqx.,  (pi.  3,  fig.  5,)  a  long,  narrow  CdamiUs,  a  quarter  of  an  inch 
in  thickness,  bearing  obscure  sheets,  like  the  Horsetail,  {Eqidsettim^  and 
thus,  if  the  appearance  is  not  fallacious,  a  true  Equiseiites.  I  only  found 
one  specunen  of  this  plant.  The  other,  a  long  blade,  or  leaf,  enlargmg 
tow^ird  the  top,  and  resembling  a  Fldbellaria  without  the  striee  or  longi- 
tudinal grooves.     Both  are  undistinctly  marked  on  the  black  shales. 

The  coal  of  this  vein  is  thin.  Indeed,  it  can  be  called  a  barren  vein, 
since  the  black  shales,  though  very  bituminous,  and  sometime  inflamma- 
ble, do  not  consume  like  coal.  In  a  few  openings  the  coal  has  been  found 
to  be  one  to  one  and  a  half  foot  thick,  but  no  more.  The  following  sec- 
tion illusti-atos  the  most  general  distribution  of  this  vein.  It  is  taken  at 
the  Black-band,  of  Michel's  heirs,  Hopidns  county,  near  Mr.  A.  Towns' 
property : 


Shulee  and  sandstone,  covered  Epnoe 

Feet. 
10 

Inches. 

1 

3 

1 

The  black  limestone  and  the  hard  bituminous  slates  vary  in  thickness 
fi.-om  a  ievi  inches  to  two  feet,  yet  preserving  their  color  and  appearance. 

The  distance  of  this  No.  8th  from  No.  7th  is  not  known  to  me  in  a 
positive  manner,  as  No.  8th  was  not  seen  in  the  area  occupied  by  this 
vein;  but  it  is  genei'ally  from  20  to  25  feet  fi-om  No.  0th. 

Its  distribution  is  hmited  to  the  southwestern  part  of  Ilopklns  county, 
where  it  occupies  a  basin  traversed  by  the  Henderson  and  Nashville  rail- 
road. It  is  mostly  seen  on  the  waters  of  Richland,  Steward,  and  Clear 
creeks,  and  their  branches.  It  extends,  probably,  in  a  narrow  spur  in 
Muhicnburg  county,  where  it  crops  out  at  Mr.  E.  R.  Veirs',  two  miles 
north  of  Greenville. 

Coal  9i/i.  This  fine  bed  of  coal  has  been  examined  in  a  number  of 
openings,  and  its  characters  closely  compared,  without  ehciting  any  change 
from  the  description  given  in  the  former  Report^  pp.  541-2.    Neverthe- 
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less  it  must  be  remarked,  first,  that  the  shales  bearing  fossiis  contaio  well 
preserved  branches  of  ferns,  (especially  Pecopieris  Miltoni,  Brgfc.,)  and 
of  trees,  (espeobUy  Sigillaria,)  together  with  specimens  of  shells,  (espe- 
cially Avicula  rectelateraria,  Cos,  and  Producius  muricaius,)  sometimes 
all  together,  plants  and  shells  on  the  same  piece  of  shale;  secondly,  that 
the  fossil  shells  and  the  remains  of  fishes  are  sometimes  rare  in  the  shales, 
and  that  they  must  be  looked  for  carefully.  The  peculiar  hai'dness  of 
its  fire  clay  and  its  striped  dark  color  is  a  persistent  character. 

The  distribution  of  this  vein  in  Pennsylvania  is  now  ascertained,  though 
its  place  is  not  marked  in  Lesley's  manual  of  coal,  and  it  has  not 
been  mentioned  in  Ohio.  It  was  first  identified  by  its  palsieontological 
characters  at  the  b^e  of  the  great  cut,  near  the  tunnel,  about  two  miles  east 
of  Greensburg,  Pennsylvauia,  with  its  hard  fire  cky  and  about  18  inches  of 
coal.  It  is  there  covered  with  black  shales  of  the  same  character  as  in 
western  Kentucky.  And,  recently,  my  excellent  friend,  Prof.  W.  D. 
Moore,  of  Oxford  College,  Miss.,  being  on  a  tour  of  exploration  around 
Pittsburg,  collected  and  forwarded  to  me,  for  examination,  a  bos  of 
specimens  of  shales  covered  with  Avimla  reddararia  and  Pecopieris 
Miltoni.  Th^e  shales,  from  the  obKervation  of  the  learned  Professor, 
overlay  a  bed  of  coal  1  foot  thick,  exposed  close  to  the  track  of  the 
Allegheny  Valley  railroad,  fifteen  miles  above  Pittsburg.  From  the 
nature  of  the  shales  and  the  species  of  fossils  which  they  contain,  this 
vein  is  evidently  identical  with  our  No.  9. 

lu  the  final  Pi,eport  of  the  State  Geological  Survey  of  Pennsylvania, 
the  only  coal  which,  by  position,  may  be  referred  to  No.  9,  is  the  Blk 
Lick  creek  coal,  marked  about  60  feet  lower  than  the  Pittsburg  coal. 
It  varies  in  thickness,  from  one  foot  at  Elk  Lick  creek  to  three  feet  at 
Ligouier. 

In  Kentucky  the  thickness  of  this  vein  does  not  vary  much.  It 
averages  5  feet  of  good  bituminous  coal,  scarcely,  if  ever,  cannel  coal, 
generally  without  a  clay  or  shale  parting.  It  is  the  most  extensively 
worked  bed  of  the  western  coal  basin,  and  its  coal  is  of  excellent  qual- 
ity.    Its  distance  from  No.  11  varies  from  GO  to  100  feet. 

From  a  noto  received  from  Mr.  Patterson,  director  of  the  Airdrie 
iron  furnace  and  coal  mines,  it  appairs  that,  in  the  shafl  at  that  place, 
coal  No,  9  is  underlaid  by  a  bank  of  gray,  hard,  compact  limestone,  3i  feet 
thick,  abundantly  fossiliferoua.    It  is  separated  from  tha  coal  by  only  3 
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feet  of  clay  and  shales.  This  limestone  cannot  be  supposed  to  be  tho 
eciuivaleut  of  the  lalse  black  band  of  Hopkins  county.  It  is  quite  dif- 
ferent in  texture,  color,  fossils,  &c.  It  is  remarkable  that  no  limestone 
has  been  observed  belbre  on  the  same  geological  horizon,  and  that  the 
Airdrie  shaft  section  has  already  been  twice  reported,  on  apparently 
good  authority,  without  tiiis  limestone  being  mentioned. 

Coal  lOM.  This  vein  has  been  only  seen  on  the  hill  at  Mulford's 
coal  mines  company,  with  the  same  characters  as  tliose  indicated,  vol  3, 
p.  544.  It  is,  probably,  a  separated  member  of  No.  11.  It  has  not 
been  seen  in  Hopkins  county,  although  tlie  space  between  No.  9  and  No. 
11  is  often  exposed  iot  exploration.  At  Airdrie,  and  along  Green  river, 
the  shafts  and  numerous  borings  between  No.  II  and  No.  9  have  not 
found  it  anywhere.  It  would  thus  appear  to  be  developed  only  along 
the  Ohio  river,  in  the  vicinity  of  Shawneetown  and  Mulford's. 

Coals  Xlih  and  \2th.  Like  No.  9th,  they  have  been  examined  at 
many  new  openings,  and  appear  to  preserve  exactly  the  characters 
formerly  reported.  The  vein  No.  12tli  is  so  often  in  such  close  prox- 
imity to,  or  in  connection  with  No.  Ilth,  that  it  may  be  regarded  as  one  of 
its  members.  Both  these  beds  of  coal  stand  in  nearly  the  same  relation 
as  the  three  divisions  of  our  coal  No,  1. 

The  extension  of  these  veins  is  finely  exemplified  near  Clark's  mill, 
Pond  river,  on  the  limits  of  Muhlenbiirg  and  Hopkins  counties.  The 
section  of  the  cliffs,  as  reported  in  the  first  volume  of  the  Survey,  page 
136,  is: 

Feet. 

Corered  spaea,  shales  and  clij  iron  stone G  to  ID 

Coa!,  (No.  la,)  biluminous - a 

Yellow,  somewhat  coarse  ahixlea  — _ 10 

Limestone 2 

Coal,  with  clay  parting 5 

Thus  both  veins,  llth  and  12tli,  are  here  separated  by  12  feet  of 
measures,  of  which  two  feet  are  limestone.  Since  the  above  section  was 
made,  the  coal  has  been  entered  by  a  tunnel,  cutting  through  both  beds 
of  coal  and  the  intermediate  strata.  Only  14  feet  from  the  entry,  within 
the  tunnel,  the  appearance  of  the  measures  is  already  totally  changed. 
The  Umestone,  which,  &om  the  outside,  looks  like  a  continuous  bank,  has 
entirely  disappeared ;  first  thinning,  then  changing  into  a  yellow  ferrugi- 
nous clay,  soon  lost  with  the  shales.  Now,  at  the  place  mentioned,  14 
feet  from  the  entry,  the  fire  clay  of  No.  12th  has  become  the  roof  of  No. 
Ilth,  and  the  distance  between  the  base  of  No.  12  goal  and  the  top  of 
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No.  lltli  IS  otll^  two  feet  Simewhit  fnithei  both  coals  appear  imited, 
only  seprti  ited  b j  '*ix  m  lies  ot  bhcL  shile  p  u  ting,  oonfeiining  the  fossils 
of  No.  11th,  md  the  bed  lo  7  feet  thick  The  limestone  which  covers 
the  entry  has  an  hoiizoutal  bieadth  of  but  7  feet  3  inches. 

Such  divisions  in  the  \eins  No  11th  md  12th  have  given  rise  to  a 
great  deal  of  di&tu'^bion  among  the  f,eologiBt& ;  some  being  led  to  the 
conclusion  thit  !=e"\eial  stiata  ot  t,oal  do  evisfc,  where  really  but  one  is 
found.  It  is,  therefore,  important  to  follow  those  changes  in  good  authen- 
ticated sections.  On  this  matter  none  are  more  instructive  than  the 
borings  carefully  recorded  by  Mr.  Achison,  and  made  at  and  around 
Uniontown,  Union  county,  in  searching  for  a  thick  bed  of  No.  11  coal. 
At  the  first  boring,  mouth  of  first  branch  of  Dry  Fork  of  Highland, 
the  Anvil  Rock  Sandstone  is  in  three  members  53  feet  thick,  and  at  its 
base,  111  feet  from  the  surface,  a  three  inch  coal  is  found  running  into 
it.     From  this  down  for  60  feet  the  section  is : 


Tes%. 

Inches. 

1 

22 

3 

15 
7 
.■) 
5 

On  Main  and  Second  streets,  in  Uniontown,  the  base  of  the  Anvil  Rock 
Sandstone  (18  feet  thick)  is  marked  at  90  feet  from  the  surface,  and 
overlies  a  coal  20  inches  thick.     The  section  then  continues: 


Fire  claj 

Hard  white  limestone 

Blue  ahules,  with  limestone 

Hard  limeslone 

Bituminous  ehates,  limestone.  Had 
Hard  limestone 

Soft  white,  blue,  and  blacli  clay.. 
Coal,  146  feet  from  surfate,  No.  I 
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On  the  other  side  of  the  river,  opposite  Xlniontovvn,  the  base  of  the 
Anvil  Rock  is  at  1 3 1  feefc  4  inches  from  the  surface,  and  there  are  below : 


BlackshaleB.wiOin  little  coal,  (No.  mb) 

Feet. 
2 

a 

4 

6 
4 

Dark  blue  shales,  with  traces  of  coal,  (No. 

This  is  just  the  place  of  No.  11th.  The  boring  was  continued  to  168 
feet,  through  blue  shale  and  limestone,  without  reaching  any  coul. 

At  tbe  boring  of  Mr.  Geo.  Payne's,  to  whom  I  owe  the  communication 
of  the  records,  the  place  of  both  No  11th  and  12th  is  normnl.  Under 
the  Anvil  Rook  Sandstone,  (55  feet  thick,)  the  base  of  which  is  at  199 
feet  from  the  surface,  there  are : 


Feet. 

Inches, 

Black  Biiales, -Willi  coal  No.  12 j            1 

4 

The  distance  between  the  first  three  borings  is  short,  not  more  than 
half  a  mile.  The  boring  of  Mr.  Payne's  was  made  at  hia  house,  in  the 
hills,  four  miles  south  of  Unioutowa.  In  the  first  boring,  there  is  between 
No.  11th  and  12th  coals  SO  feet  of  strata,  of  which  about  16  feet  is 
limestone.  On  the  second  boring,  the  same  thickness  of  measures  con- 
tains about  22  feet  limestone.  At  Mr.  Payne's,  the  separation  of  the 
coals  ia  about  the  same  as  reported  (vol.  3,  p.  547)  for  the  McNary's 
coal  bank,  and  the  limestone  is  only  four  and  a  half  feet  thick.  These 
differences  of  distribution,  if  exposed  to  view  by  outcrops,  and  not 
I  by  borings,  could  not  fiiil  to  mislead  the  observer  whose 
i  are  not  directed  by  palseontobgical  evidence. 

Coal  lltli  is  locally  underlaid  by  a  yellow,  drab-colored  lim^tone, 
without  or  with  but  few  fossils.  Like  the  other  banks  of  this  kind,  it 
taltes,  at  some  places,  a  coirsiderable  development,  and  at  others,  disap- 
pi^rS  ontirely.     Utider  tlife  Llwellyn's  aiifl  Wat^dn'S  mmes,  Hopkins 
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county,  it  is  12  feet  thick.  At  Providence  it  is  absent.  At  Buflalo 
Mt  its  greatest  thickruss  is  apparently  four  feet.  It  does  not  appear  to 
be  formed  any  where  in  Muhlenburg  county  and  Jilong  Green  river,  but 
is  marked  in  the  Holloway  boring,  at  Henderson.  Both  the  limestones 
above  and  below  No.  11th  are  locally  replaced  by  iimonite  iron  ore,  or  by 
a  kind  of  ochreous  soft  iron  ore,  widely  distributed  in  Hopkins  county, 
where  it  can  be  ti'aced  fi'om  Buffalo  Mt.  to  Montezuma,  on  the  Trade- 
water  river.  It  is  sometimes  in  beds  of  one  to  three  feet  thick,  and  con- 
tains as  much  as  40  to  45  per  cent,  of  iron. 

Before  concluding  these  general  remarks,  it  is  necessary  to  correct  an 
important  error  of  my  fonner  Report.  From  comparison  of  fossil  shells 
found  at  the  great  vein  near  the  tunnel  of  the  i-ailroad,  three  miles  east 
of  Greensburg,  Pennsylvania,  with  those  of  our  No.  Ilth  coal,  the  iden- 
tity of  both  veins  had  been  ascertained.  I  had  also  identified,  in  the  cut 
of  the  railroad  near  the  same  place,  the  fire  clay  of  a  vein  of  coal  70  feet 
lower  than  the  great  vein,  as  being  the  equivalent  of  No.  9th,  (viil.  3,  p. 
541.)  From  the  position  of  the  big  coal  of  Greensburg,  between  two 
thick  banks  of  limestone,  I  had  supposed  that  it  was  the  coal  of  the  great 
hmestone  of  Pennsylvania,  and,  consequently,  admitted  a  lower  coal, 
viz :  No.  8th,  as  the  equivalent  of  the  Pittsburg  vein.  Now,  from  the 
final  Report  of  the  Geological  Survey  of  Pennsylvania,  which  has  just 
been  published,  it  is  evident  that  the  great  vein  of  Greensburg  is  the 
equivalent  of  the  Pittsburg  coal,  and,  consequently,  that  this  celebrated 
vein  finds,  in  the  western  coal  basin  of  Kentucky,  its  representative  in 
our  Nos.  11th  and  12th  coals.  This  is  truly  remarkable,  and  fills  up  the 
measure  of  analogy  in  the  distiibutlon  of  tlie  veins  of  coal  on  both  the 
basins  of  Pennsylvania  and  of  western  Kentucky. 

Independent  of  the  fossils  and  other  characters  indicated  above,  the 
identity  of  our  No.  11th  coal  with  the  Pittsburg  may  be  sustained  by 
tiie  following  considerations: 

1st.  In  Pennsylvania,  the  Pittsburg  coal  is  generally  separated  into 
two  seams,  either  by  a  shaly  parting  or  by  thick  layers  of  shales,  or  even 
by  sandstone.  We  have  seen  our  No.  11th  and  12th  veins  connected, 
or  divided,  in  the  same  manner.  Only  the  separating  member  between 
our  coals  is  generally  a  limestone,  and  the  distance  of  separation  is  some- 
times gi'eater. 

2d.  The  Pittsburg  coal  often  appears  between  two  strafei  of  lim 
49 
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It  is  the  same  with  our  No.  11th,  which,  in  Hopkins  county,  is  casually" 
underlaid  by  3  to  12  feet  of  limestone. 

3d.  The  Report  of  the  Pennsylvania  Survey  says,  (■vol.  2,  p.  505 :) 
"  The  characteristic  rock  above  the  Pittsburg  coal  is  a  massive  sandstone, 
irregularly  stratified,  iveathering  with  roundish  holes,  30  to  50  feet 
thick."  This  is  just  the  description  of  the  Anvil  Rock  Sandstone  cover- 
ing the  third  division  of  the  coal  measures  of  Kentucky.  I  may  add 
that,  above  the  tunnel  of  Greensburg,.  Pennsylvania,  this  sandstone  con- 
tains large  trunks  of  fossil  trees  of  a  new  genus,  and  that  in  Indiana, 
Posey  county,  within  the  area  of  the  western  coal  basin.  Dr.  D.  D.  Owen 
has  found  standing  trees  of  the  same  species  in  a  hank  of  shaly  sand- 
stone and  clay,  which,  from  stratigrapfaical  observations,  he  refers  to  the 
same  horizon  as  the  Anvil  Rock  Sandstone. 

4th.  The  great  limestone  of  Pennsylvania,  laying  about  100  feet 
above  the  Pittsburg  coal,  is  sometimes  50  to  70  feet  thick,  and  has 
below,  pr  within  its  members,  a  bed  of  coal,  occasionally  thick  enoiigh  to 
be  workable.  In  Western  Kentucky,  one  hundred  ieet  above  No.  12th, 
we  have  a  thin  coal,  No.  13th,  and  above  it  two  great  banks  of  limestone, 
sepai'ated  by  shales.  The  thickness  of  both  banks  vary  from  15  to  30 
feet. 

6th.  Another  coal  in  Pennsylvania  shows  itself  200  feet  above  the 
Pittsburg  coal,  and  our  No.  14th  coal,  one  foot  thick,  is  180  feet  above 
No.  12. 

7th.  The  Waynesburg  coal,  in  Pennsylvania,  300  feet  above  the 
Pittsburg  vein,  is  sometimes  a  workable  bed  of  three  feet.  On  the  con- 
nected section  of  the  Kentucky  measures,  (vol.  3,  p.  19,)  our  No.  15th 
coal  is  marked  2  feet  6  inches,  and  placed  just  300  feet  from  No.  12th. 

8th.  Above  the  Waynesburg  coal,  the  Pennsylvania  Report  mention 
about  000  feet  of  measures,  with  three  thin  beds  of  coal;  and  the  same 
connected  section  mentioned  above  marks  in  Kentucky  200  feet  more  of 
upper  measures  above  coal  No.  16th,  with  still  three  thin  beds  of  coal. 
The  comparative  sections  at  the  end  of  this  report  will  further  elucidate 
this  remarkable  coincidence. 

The  detailed  characters  of  the  different  coal  strata  above  the  Anvil 
Rock  Sandstone  in  Western  Kentucky,  would,  probably,  render  more 
evident  the  identity  of  the  measures.  But,  till  now,  there  has  been  no 
opportunity  of  studying  satisfactorily  these  upper  coal  beds,  either  in 
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GENER,AL  SECTION  OP  UNION  COUNTY.— 

1    INCH   i'Utt   aUU    FEf.T. 

aXf'-'etC  IStli. 

110  feet. 

1  foot  C.  I4tii. 

15  to  30  feet  L., 
in  two  strata. 

Anvil  Rock  S.  S. 

L.,  1  to  4  feet. 
L.  2  to  10  feet. 

^      ^      ^ 

6  inches  C.13tli. 

1  to  3  feet  C.  lath. 
5  feet  C.  lUh. 

1       1 

)_iO(m_|_ 

i^ 

50  feet. 

GO  feet. 

2  feet  C.  lOth. 

L.  I  to  3  feet. 

20  feet. 

Sfeet  C.  9t!i. 

Thin  C-  Sth,  and 
black  band. 

2^  feet  C.  7th. 
1  foot  1  C. 

80  f,... 

40  feel. 

90  feet. 

H8^^ 

3  feet  C.  6th. 

75  foet. 

MaliOningS.S. 

1        1 

i  feet  C.  5tii. 
4  feet  C.  4th. 

1  100  n,  1 

11 

Curlew  L. 

U     50  ft,     L. 

C.  3d, 

a  feet  C.  9d. 

143  feet. 

100  feet. 

50  feet. 

ISiiicbesC,  IC? 

muuiik 

4  feet  C,  i  B- 

Congl.  S.  S. 

yiTioft.  1 

1   .1 

C,  G  to  ao  inches. 

fljr  limes'Wnej  will  tte  easily  undei  stbyd, 


Kentucky  oi-  in  Pennsylvania. 
In  Illinois,  near  Shawneetown, 
there  is,  above  the  Mahoning 
Sandstone,  two  veins  of  coal, 
one  to  two  feet  thick,  in  close 
proximity  to  each  other,  over- 
laid at  some  distance  by  a  thick 
bed  of  limestone.  The  shales 
of  tlie  lower  are  apparently 
gray  metal,  or  a  shaly  sand- 
stone blackened  with  broken, 
undiecernible  plants,  neai'ly  like 
theshalesof  No.  6  th;  the  upper 
coal  is  covered  with  black  slates 
and  limestone  shales,  full  of 
shells  of  peculiar  species.  As 
these  upper  coals  are  generally 
too  tliin  to  be  worked  with  pro- 
fit, they  are  rarely  opened. 

GENERAL'  SECTION,  SHOWING 
DISTRIIJUTION  OF  STRATA  IN 
LIVINGSTON,  CRITTENDEN, 
UNION,  PART  OF  HOPKINS,  DA- 
VIESS, HANCOCK,  OHiO,  AND 
BRECKINRIDGE. 

Tho  general  sections  given 
here  for  reference  exhibit  ap- 
proximately the  place  of  the 
coai  beds  of  each  county.  The 
distance  between  the  veins  of 
coal  \s  of  course  souiewhat  va- 
riable in  each  locality,  at  least 
for  a  few  leet.  When  they  dif- 
fer ,  much  from  those  marked 
in  the  section,  they  are  men- 
tioned or  given  in  local  sec- 
tions. The  abbreviations,  C. 
fiw  coal,  S.  S,  for  sandstone,  L, 
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LIVINGSTON  COUNTY. 

All  upheaval  of  the  lower  measures  has  separated  in  this  county  r 
spur  of  the  western  coai  basin.  Coal  1  B  is  the  only  vein  found  in  this 
isolated  basin.  It  is  worked  at  Union  mines  3  to  4  feet  thick.  The 
pal^ontological  description  of  this  coal  bank  was  given,  (vol.  3,  p.  531.) 

UNION  COUNTY,  AND  PART  OF  CRITTENDEN. 

Coid  1  B.  The  various  openings  of  this  van  were  lately  re-examined 
along  the  Tradewater  river,  on  the  edges  of  the  measures.  At  Bell's 
minesj  Crittenden  county,  it  is  five  feet  thick.  At  Casey's  mines,  on  the 
west  side  of  Tradewater  river,  Union  county,  five  feet.  Above  Casey- 
ville,  near  the  old  distillery,  two  to  three  feet.  It  is  of  the  same  thick- 
ness on  the  land  of  the  Kentucky  Coal  Company,  one  mile  and  a  half 
north  of  Caseyvillc.  This  review  confirms  the  paleeontolo^cal  chai-ac- 
ters  exposed  in  the  former  Report. 

Another  bed  of  coal,  in  the  vicinity  of  Casey  ville,  was  mentioned  to  me 
by  Dr,  B.  M,  Long,  as  the  Trapnel  coal  bank,  three  feet  thick  at  the 
entry,  and  supposed  to  be  lower  than  coal  1  B,  from  this  fact :  that  it  is 
underlaid  ly  a  single  stratum  of  sandstone  aitoid  40  feet  thick,  at  the 
base  of  tvMch  the  suh-carhoniferous  limestone  is  exposed*  I  was  pre- 
vented, by  too  high  water,  from  approaching  this  coal.  But  from  Mr, 
Long's  description,  I  believe  it  to  be  the  equivalent  of  Bell's,  viz :  No. 
IB. 

About  50  feet  above  Bell's  mine,  a  vein  of  coal  two  feet  Uiick  has 
been  reported  before,  referable,  with  doubt,  to  No.  1  C. 

Coal  2d.  Has  not  been  seen  in  Union  county. 

Coal  3(/.  Is  marked  only  by  a  streak  of  coal,  below  the  Ciiiiew  lime- 
Btone,  near  Curlew  mines. 

Coal  ith.  Through  the  kindness  of  Mr.  Wilwerth,  one  of  the  direct- 
ors of  the  Mulford  mines,  I  was  enabled  to  examine  the  vein  named 
Curlew  coal,  of  which  the  geological  horizon  was  still  uncertiin  in  the 
former  Repoi-t.  Although  this  vdn,  partly  opened  under  a  great  bank  of 
coarse,  hard  sandstone,  was  not  accessible  in  its  whole  thickness ;  the 
shales  and  their  characteristic  fossil  plan':s  showed  conclusively  the  iden- 
tity of  this  coal  with  No,  4th.  The  sandstone  overlaying  this  coal  at 
Curlew  is  about  50  feet  high,  and  has  the  structure  and  the  composition 
of  the  Mahoning  Sandstone.     By  its  own  weight,  it  breaks,  as  at  Pome- 

•  Dp.  B:  M.  Lons,  in  Uttit.  ^ 
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roy,  in  immense  blocks,  strewn,  like  picturesque  towers,  along  the  base  of 
the  hills.  The  coal,  of  which  the  upper  part  (18  inches  thick)  only  was 
exposed,  has  a  roof  of  4  to  5  feet  of  gray,  micaceous,  hard  shales,  bear- 
ing the  prints  of  Asieropht/Uiies,  Pecopteris  arhorescens,  Ifetiropteris 
Jlexuosa,  and  other  species  characteristic  of  No.  4th. 

The  examination  of  the  Curlew  coal  has  proved  that  the  Geiger's  vein, 
described  vol.  3,  p.  535,  is  its  geological  equiyalent,  and  was  rightly 
referred  to  it. 

The  Curlew  limestone,  about  20  feet  below  the  coal  at  Curleiv,  is  two 
to  three  feet  thick,  full  of  fossil  shells,  especially  Encrinites  and  Tere' 
hratulw. 

Cods  5th,  Gih,  1th.  Nothing  more  has  been  observed  in  regiird  to 
these  coals  thiin  what  has  b^n  already  reported. 

Ood  Sth.  Is  not  formed  in  Union  county. 

Coal  9th.  Nothing  new  was  elicited  by  re-esamination  of  the  openings 
of  this  vein. 

Co(d  lOih.  Has  been  recently  opened  near  Mulford  three  feet  thick,, 
rusted  by  oxide  of  iron.  It  has  a  lai'ge  proportion  of  sulphuret  of  iron, 
which  causes  it  to  decompose  under  atmospheric  influences.  Its  local 
characters  are  exactly  the  same  as  described  in  the  former  Report. 

Coal  11th.  This  vein  h'^  been  again  examined. 

Ist.  On  the  land  of  the  Curlew  company,  where  it  is  finely  opened,  it 
is  separated  from  the  Anvil  Rock  Sandstone  only  by  six  feet  of  black 
slates,  abundantly  filled  with  the  shells  of  this  coal,  and  a  black  band  sis 
inches  thick,  which  indicates  the  place  of  No.  12th.  The  coal  is  two  feet 
and  a  half  thick,  of  fine,  bird-eje  c"4nnel,  and  at  the  bottom  "^ix  mthe's 
of  bituminous  coal,  separated  by  i  cla}  parting 

2d.  At  Uuiontown,  in  the  Highlind  mmeb,  where  the  coal  is  noiked 
by  a  shaft  150  feet  deep,  the  bhtk  root  shtes  aie  like  those  of  the 
former  coal,  covered  with  a  gieat  number  of  the  chiiacten-itic  shells 
The  coal  is  five  to  five  and  a  hilf  ieet  thak  vMth  a  parting  of  i  few 
inches.  In  some  part  of  the  mmes  it  i&  coveied  by  six  in(.hes  to  one 
foot  of  cannel. 

3d.  One  mile  and  a  half  northwest  of  Morgansfield,  on  Mr.  Thier's 
property,  there  are  two  unopened  outcrops  of  the  same  coal,  covered  at 
both  places  with  flinty  limestone. 

Though  Union  county  is  rich  in  coal,  it  derives  the  greitest  advan- 
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t.ige  from  its  mines  by  their  proximity  to  tlie  Ohio  river.  Along  the 
Tradewater  river  coal  1  B  is  ah'eady  extensively  worked.  Other  out- 
crops of  the  same  vein  will  probably  soon  be  discovered  in  the  neigh- 
borhood. Above  Caseyville,  No.  9th  and  11th  have,  for  a  long  tiniCj 
furnished  to  the  trade  of  Ohio  a  large  quantity  of  excellent  coal.  At 
UniontoWn,  coal  11th  is  worked  close  to  the  Ohio  river,  and  from  the 
indications  of  the  borings,  the  same  coal,  five  feet  thick,  can  be  found  all 
around  that  part  of  the  country.  Should  the  combustible  mineml 
become  scarce  and  more  valuable,  shafts,  sunk  fi'om  80  to  100  feet 
deeper,  will  descend  to  No.  9th,  which  is  generally  thicker,  and  has  a  coal 
of  better  quality.  Moreover,  the  detailed  Geological  Survey  of  Union 
county  shows,  in  the  interior  of  the  county,  numerous  outcrops  of  coal 
banks,  which  will  be  opened  and  worked  as  soon  as  the  value  of  the  com- 
bustible is  equal  to  the  cost  of  the  transportation. 

HOPKINS  COUNTY, 

This  county  has  in  store  for  the  future  by  far  the  gi-eatest  provision  of 
coal  of  the  western  bi^in.  Its  wealth  in  this  mineral  is  truly  beyond 
computation.  All  the  veins,  from  No.  3d  to  No.  12th,  geoerally  well 
developed,  extend  nearly  over  the  whole  area  of  tliis  county,  and  all  the 
outcrops  are  of  easy  access.  No.  9th  and  11th  especially,  crops  out  on 
the  slopes  of  the  hills,  or  descend,  by  gentle  undulations,  to  the  bottom 
of  the  valleys,  where  they  are  sometimes  exposed  for  long  distances  ia 
the  cuts  of  the  creeks.  The  town  of  Providence  lies  at  the  top  of  one 
of  those  hills,  around  which  three  veins  of  coal,  each  from  five  to  sis  feet 
thick,  are  exposed  ia  scarcely  125  feet  of  measures.  In  the  southeast- 
em  pai-t  of  the  county,  the  waters  of  Clear,  Lamb,  Richland,  Steward, 
Caney,  Pond  creeks,  and  their  numerous  tributaries,  seem  to  run  for  no 
other  purpose  than  to  expose  thick  coal  banks  along  their  coui-se,  and 
to  prepare  gentle  and  easy  slopes  for  the  mining  and  transportation  of 
the  mineral.  In  the  same  vicinity  there  is  an  agglomeration  of  small 
mountains.  Doaier's  and  Buffalo  mountains,  Wright's  ridge,  Bear  Wallow, 
&c.,  which,  from  the  base  to  the  top,  look  like  a  succession  of  coal,  iron, 
and  limestone  sti'ata,  heaped  there  as  an  inducement  to  labor  and 
industry. 

The  Henderson  and  Nashville  railroad  is  traced  across  the  richest  part 
of  this  coal  region.  And  another  projected  railroad,  to  unite  Greenville 
with  Oaseyvitle,  passes  thrOngh  Mitchei's  old  field,  tlie  sulphur  springs 
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of  ilr.  Towu,  and  Providenca  This  road,  if  ever  opened,  will  run 
between  nearly  continaous  coal  banks.  It  is  a  pity  that  speculation  can 
nob  be-directed  at  will  to  constructions  which  are  of  so  much  importance 
to  the  country.  Until  these  i-ailroads  are  built,  a  mineral  wealth  of  more 
real  value  than  all  the  gold  of  California  must  lie  dormant  in  the  heart 
of  a  fertile  county,  from  want  of  easy  eonmiunications. 

My  first  exploration  in  Hopkins  county  being  hurried,  I  only  had  an 
opportunity  of  seeing  a  few  outcrops,  or  openings,  of  its  coal  banks. 
The  last  one  was  made  under  more  lavorable  circumstances,  with  better 
opportunity  for  a  methodical  examination* 

Coal  ith.  Its  northern  outcrops,  in  Hopkins  county,  is  on  the  middle 
prong  of  Richland  creek,  on  the  land  of  Mr.  Ed.  Wright ;  coal  two  to 
three  feet  thick,  roofed  with  a  few  inches  of  shales  and  12  feet  of 
Mahoning  Sandstone.  Both  shales  and  sandstone  show  the  characters 
enumerated  before.  The  same  coal  is  seen  in  a  well  at  Mr,  Rich.  Wright's, 
half  a  mile  west  of  Wright's  ridge.  The  openings  into  this  vein,  south 
of  this  place,  in  Hopkins  county,  are  reported  with  the  Muhlenburg 
section. 

Coal  5ik.  On  Richland  creek,  middle  fork,  about  half  a  mile  above 
the  former  bank,  on  the  same  property,  coai  five  feet  thick,  roofed  by  12 
feet  of  black  shales,  without  fossils. 

Coal  Qth.  The  coal  bank  of  Mr,  Saml,  Williams,  near  the  line  of 
Christian  county,  is  referable  to  this.  The  coai  was  covered  when  I 
examined  it.  Its  shales  have  the  broken  plants  which  characterize  this 
vein. 

Coal  1th  has  been  seen— 

At  Isinglass  glade  one  foot  thick,  covered  with  black,  soft,  brittle 
shales,  overlaid  by  a  thick  stratum  of  rich  cai-bonate  of  iron,  mixed  or 
alternating  with  the  shales.     (Section,  by  Mr.  Lyon,  vol.  2,  p.  326.) 

At  Mr.  Jas.  Sliinner's,  six  miles  west  of  Providence,  the  vein  is  thi-ee 
feet  thick,  about  five  feet  from  the  surface,  70  feet  from  No,  9,  opened 
near  by.  The  few  shales  seen  have  the  characters  of  this  vein.  On  the 
same  property,  coal  has  been  reached  15  feet  from  the  sur&ce;  thickness 

•  Mp.  John  Wilaon  had  the  kiiidnesa  to  show  me,  aroun'i  Providence,  the  openings  of  coal,  in 
a  circuit  of  fram  six  to  tea  miles.  From  Providence  to  tlie  southern  eiiftes  of  the  coal  fields  in 
Christian  county,  my  explorations  were  made  in  the  company  of  Mr.  A.  Town,  the  ha?t  informed 
gentleman  on  ooal  localities  in  the  county.  From  him  I  received  valuable  information,  constant 
flBsistanoe,  and  generous  hospitality.  I  ani  glad  to  find  an  opportunity  of  acknowledging  the 
obligationa  that  the  Geological  Survey  of  Hopkins  count;  has  received  from  hini. 
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not  reported.  It  was  covered  when  I  visited  the  place.  This  is  proba- 
bly the  equivalent  of  the  former. 

At  'Squire  Waugham's,  in  a  well  15  feet  below  the  surface,  sflid  75 
feet  from  No.  9th,  opened  in  the  hills,  there  is  a  coal  said  to  be  three 
feet  thick. 

Coal  %lli.  The  felse  black  band,  of  Hopkins  county,  has  already  been 
mentioned  many  times  in  the  Reports,  (vol.  1,  p.  125,  vol.  2,  pp.  339 
and  344,  &c.)  It  is  omitted  in  the  connected  section  of  vol.  3,  p.  20; 
it  has  been  examined : 

In  three  openings  on  Mitchel's  heirs  property,  on  Fiat  creek,  where  it 
has  only  black  bituminous  slates  and  thin  limestone. 

At  Mrs.  Bradley's,  on  the  same  creek,  where  it  is  exposed  at  three 
places.     It  has  here  the  black  slates  only ;  no  black  limestone. 

On  a  branch  of  Steward's  creek,  on  the  land  of  the  Hopldns  and 
Mf^todon  company,  it  is  also  opened  in  three  different  places,  associated 
with  hmestone,  and  veiy  black  and  very  bituminous  slates. 

About  700  yards  from  Mr.  Town's  black  band,  on  Pleasant  run,  and 
at  Town  and  Kirkwood,  on  Sugar  creek,  it  is  finely  developed  with  a 
thin  coal. 

On  the  head  waters  of  Richland  creek,  same  property,  it  has  four  feet 
of  black  limestone,  separated  by  two  feet  of  bituminous  slate  fi^om 
another  bank  of  limestone  two  feet  thick. 

On  Steward  creek,  same  property,  three  fourths  of  a  mile  northwest 
of  Mr.  A.  Town's  house,  at  two  openings  of  it,  limestone  and  black  slates 
are  exposed. 

On  Cane  run,  on  the  land  of  Mr.  John  Davis,  very  bituminous  shales, 
approaching  canne!  coal,  are  seen,  with  thin  layers  of  pyritiferous  shales, 
alternating  with  bituminous  coal.  These  beds  have  the  general  appear- 
ance of  No.  11th. 

On  the  head  watere  of  Richland  creek,  a  tine  bed,  apparently  cannel, 
is  seen  in  the  creek,  on  the  land  of  Mr.  John  Davis.  By  its  palseontol- 
ogy,  it  is  referable  to  this  vein ;  but  the  top  shales  only  are  visible,  and 
I  am  not  certain  of  its  place. 

Coal  Qth.  It  is  in  Hopkins  county,  as  In  Union  county,  the  best  and 
the  thickest  coal,  and  the  one  having  the  greatest  area  in  this  countr}'. 
Some  of  its  outcrops,  or  openings,  are  already  reported,  vol.  3.  Its 
short  distenco  from  the  surface  (70  to  75  feet  in  Hopkins)  renders  it 
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accessible  by  shafts  at  a  number  of  localities  where  No,  11th  is  plaued 
at  the  middle,  or  the  base  of  the  hills.    It  has  been  examined : 

In  a  well  at  Mr.  John  Wilson's,  two  and  a  half  miles  from  Providence, 
tJires  feet  thick.  This  is  probably  the  coal  marked,  on  the  map  of  Hop- 
kins, as  'Sc^nire  Little's  coal. 

At  Mr.  Jas.  Skinner's  it  is  well  exposed;  coal  five  feet  thick,  very  fine, 
without  parting,  but  with  a  roof  of  six  feet  of  black  shales. 

Afc  'Squire  Waugham's  it  is  four  feet  thick,  without  any  parting,  cov- 
ered by  three  feet  of  black  shales.  Both  this  and  the  former  have  the 
characteristic  fossils  in  abundance.  Mr.  Waugham  has  many  openings 
of  this  coal,  of  the  same  thickness,  in  the  hills  around. 

At  Wynn's  entry,  southwest  of  Providence,  near  Montezuma,  this 
coal  is  four  fejt  thick,  with  10  to  12  feet  of  black  shales  above  it,  and 
exhibits  the  same  characters  as  the  former.  This  coal  has  been  refeiTed 
to  a  low  coal ;  bnt  the  presence  of  remains  of  fishes,  and  of  shells  of 
identical  species  with  those  of  No,  9th,  is  at  variance  with  this  conclu- 
sion. The  sandstone  capping  the  hills  near  Montezuma  is  the  Anvil 
Rock  Sandstone. 

At  Hunter's  bank,  one  mile  south  of  Providence,  on  Owen's  creel?, 
coal  is  reported  in  the  section  given  vol.  3,  p.  120. 

Montgomery's  coal  bank,  oiio  mile  southwest  of  Providence,  is 
reported  with  the  former.  Both  are  well  characterized  by  their  shjiles 
and  fossils. 

South  of  Providence,  coal  9tli  is  opened  at  Mr.  John  Davis',  near  his 
residence,  five  feet  thick,  without  any  clay  parting.  It  alno  crops  out 
half  a  mile  further,  near  the  base  of  the  hills,  in  a  pof-ition  somewhat 
lower  than  the  former.  The  bank  appears  to  have  been  displaced  by  a 
slide  of  the  underlaying  fire  clay,  softened  by  a  lunning  s-piiiig.  The 
coal  is  covered. 

At  Mr.  Jas.  Kirkwood's,  one  mile  fl'om  the  former,  it  is  four  feet 
thick. 

At  Mr.  Henson's,  one  fourth  of  a  mile  from  Lamb  creek,  there  are 
two  outcrops  of  coal,  said  to  be  six  feet  thick,  without  a  parting.  They 
are  referred,  with  doubt,  to  No.  9th.  1  could  see  only  a  few  pieces  of 
shales,  the  coal  being  covered  up  from  view, 

Mr.  Wm.  Davis'  coal,  in  a  well  on  Lamb  creek,  judging  from  the  shales 
found  around  the  well,  is  evidently  coal  No.  9  th. 
50 
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At  Woodson  and  Godwin's  ooal  bank,  head  waters  of  Richland  creek, 
it  is  beaatifaily  exposed,  five  and  a  half  feet  thick,  without  clay  parting, 
and  is  covered  by  a  thick  stratum  of  black  shales. 

At  Butt's  gap,  this  coal  is  five  feet  eight  inches  thick,  on  the  property 
of  Mr.  A.  Town.  It  has  some  pyritiferous  limestone  in  the  fire  clay  at 
its  bottom. 

On  the  land  of  the  Hopkins  Mastodon  company,  south  of  the  rail- 
road tunnel,  neir  the  base  of  the  hills,,  the  same  coal  is  five  feet  thick 
without  any  parting. 

The  coal  in  a  wefi  at  Mr.  John  A.  Exell's,  17  feet  fi-om  the  surface, 
between  Pleasant  run  and  Crab  Orchard,  head  waters  of  Caney,  belongs 
probably  to  No.  9th;  but  I  could  not  see  the  shales. 

On  the  property  of  Mr.  A.  Town,  peak  of  Otter,  this  coal  is  five  feet 
four  inches,  without  a  parting. 

On  the  same  property,  Box  mountain,  it  is  six  feet  thick,  without  a 
parting. 

At  the  foot  of  Dozier's  mountain,  near  Fox  run,  Mrs.  Nancy  Mor- 
gan's coal  bank  is  four  feet  thick,  without  a  parting. 

On  the  waters  of  the  Caney,  at  Mr.  R.  Woodruff''s,  this  coal  is  now  cov- 
ered ;  it  has  been  previously  worked,  and  is  reported  four  feet  thick,  I 
have  only  seen  the  shales. 

On  the  same  creek,  at  Mr.  Harrell's,  it  is  beautifully  exposed,  (8  feet 
thick.)  It  has  here,  as  at  both  the  above  mentioned  places,  a  fine  bed  of 
carbonate  of  iron,  in  blue  shales,  overlaying  its  roof  slates,  and  a  fine 
mineral  spring  issaes  from  the  bottom  of  the  coal.  This  carbonate  of 
iron  is  generally  found  at  the  same  horizon  in  Hopkins  county.  It  is 
specially  rich  and  abundant  at  Wright's  ridge  and  Buflalo  Mount,  on 
the  land  of  Messrs.  Town  and  Kirkwood. 

On  Steward's  creek,  near  the  natural  bridge  of  Mr.  A.  Town,  coal  9th 
is  seen  at  two  openings,  and  is  6^  feet  thick.  Although  these  banks  are 
nearer  to  the  base  of  the  Anvil  Rock  Sandstone  than  usual,  vJz ;  dis- 
tant only  from  40  to  50  feet^  they  are  referable  to  No.  9th  by  their 
shales.     The  coal  has  no  clay  parting. 

It  is  hardly  necessary  to  mention  other  obscure  outcrops  of  this  vein, 
which  could  not  be  satisfactorily  examined. 

Coal  lO^A.  On  the  Hopkins  and  Mastodon  company's  land,  south 
of  the  tunnel,  this  coal  is  said  to  be  4  feet  thick.     I  could  not  see  it. 
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Neither  could  I  find  a  single  well  ascertained  outcrop  of  it  in  the  numer- 
ous localities  where  Nos.  9th  and  11th  were  exposed  on  the  same  hills. 
If  it  exists  in  Hopkins  county,  it  is  probably  a  thin  coal,  hardly  recog- 
nized in  a  coaatry  where  such  extensive  veins  as  No.  9th  and  No.  11th 
are  everywhere  found. 

Coal  Wth.  "Was  examined  again  at  Watson's  and  Llwellyn's  coal 
banks,  reported,  with  section,  vol  2,  pp.  316-7,  and  vol.  1,  p.  398. 
From  palseoatologica!  evidence  both  banks  belong  evidently  to  this  vein. 
In  the  7  feet  8  inches  space  of  the  section,  below  the  limestone,  there 
may  be  a  streak  of  coal  No.  10th;  but  I  could  see  nothing  of  it.  In 
the  Holloway's  boring  such  a  streak,  10  inches  thick,  is  found  at  the 
same  place.  The  limestone  above  No.  1  Ith  is,  at  Watson's,  as  generally, 
in  irregular,  loose  pieces;  sometimes  of  a  great  size,  or  in  a  continuous 
bank ;  sometimes  in  loose  blocks,  no  larger  than  a  man's  head. 

At  and  around  Providence,  coal  11th  was  examined — 

At  Hunter's  bank,  half  a  mile  north  of  Providence.  Here,  however, 
it  is  half  concealed  from  view  by  debris.     It  has  limestone  above  it. 

At  E,  Dorris',  three  miles  north  of  the  town,  it  is  5  feet  thick,  with  2 
inches  of  clay  parting,  and  with  limestone  above  it. 

At  Mr,  James  Johnson's,  3  miles  northwest  of  Providence,  this  coal 
is  also  5  feet  thick,  with  3  to  5  inches  of  clay  parting,  and  with  lime- 
stone above  it.  The  fire  clay  of  the  bottom  is  here  full  of  crystals  of 
gypsum.  The  iron  sandstone,  or  base  of  the  Anvil  Rock,  is  20  feet 
above  the  coal. 

Lofland's  coal  bank,  opened  just  behind  the  hill  of  Providence,  is 
covered  with  a  limestone  only  for  a  short  distance  withia  the  entry,  like 
the  Clark's  Mil!  coal     At  the  entry  the  section  is: 


Feet. 


Shaly  sandstone,  (corered  space) 

Limeslone  in  irregular  banks 

Black  bituminona  ahalea 

Broahy  bituminouB  coal 

Clay  parling 

Bituminous  ccml,  wicli  3  incliea  clay  partiti; 
Fireclay  lo  levsl  of  creak 


Mr,  Lyon's  section  of  this  bank,  (vol,  2,  p.  319,)  was  taken  at  some 
othei"  point 
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At  Borris  bank,  coal  11th  has  the  same  irregular  Hmestone,  and  the 
eame  distribution  of  coal  and  shales.  Some  pieces  of  the  limestone  are 
imbedded  in  a  soft,  grayish  fire  clay,  and  insensibly  pass  to  a  continuous 
bank.  Where  tlie  limestone  is  not  present,  there  is  above  the  argUlaeeous 
clay  a  streak  of  3  inches  of  black  sliales,  probably  of  No.  12th. 

Close  to  the  Madisonville  road,  at  Providence,  it  is  worked  at  three 
diSerent  openings,  with  this  association  : 

Feet. 

CovereQ  space,  shales  and  sandstone SO 

Limestone  in  bank 3 

Coal,  with  3  inches  clay  parting 6 

Fireclay 3 

Below  this  fire  clay,  which  is  sometimes  i  feet  thick,  there  is  no  trace 
of  yellow  limestone.  The  limestone  of  the  roof  of  these  banks  can  be 
followed  in  its  irregularities  to  Lofland's  and  Dorris'  banks.  That  those 
coal  banks  at  Providence  are  the  equivalents  of  Llwellyn's  and  Watson's 
banks,  is  put  beyond  qu^tioa  by  the  remarkable  idenity  of  fossil  remains 
and  tlie  nature  and  composition  of  the  shales. 

At  Bruce's  Mill,  three  and  a  half  miles  east  of  Providence,  a  coal  is 
worked,  18  to  20  inches  thick,  7  feet  below  the  surface.  Near  by,  it  has 
been  struck  6  feet  thick.  Ifc  is  entirely  covered,  and  therefore  I  refer 
it  with  doubt  to  No.  11th. 

At  Mr.  Hiram  Kirkwood's,  one  half  mile  west  of  Mr.  John  Davis', 
are  two  outcrops  of  the  same  No.  11.  The  limestone  above  it  is  6  to 
8  feet  thick.  The  coal  is  not  seen ;  but  near  by,  on  the  level  with  the 
outcrops,  a  bed  of  ochreous  iron  ore  identifi^  the  place.  The  top  of  the 
hiils,  at  Mr.  John  Davis',  is  formed  by  1 5  feet  limestone  overlaid  at  a  short 
distance  by  G  to  10  feet  of  shales,  and  then  by  25  to  40  feet  of  the  Anvil 
Eock  Sandstone.  This  sandstone  is  here  hard,  coarse,  weathered  near 
the  base  iii  irregular  holes  and  protruding  bands,  hardened  by  oxide 
of  iron,  just  like  the  millstone  giit  at  Caseyville,  and  the  Mahoning 
Sandstone  at  Curlew  and  Pomeroy.  Indeed,  these  three  great  sandstones 
have  generally  the  same  external  appearance,  and  could  scarcely  be  dis- 
tinguished, if  it  was  not  from  the  nature  and  the  place  of  the  coal  banks 
which  they  overlay. 

At  Mr.  Rimdal  Davis',  about  500  yards  northeast  of  Lamb  creek, 
and  one  half  mile  south  of  KichLmd  creek,  this  coal  is  5  to  6  leet  thick, 
with  9  inches  clay  mrtiog,  and  no  limestone  above  it.  The  base  of  the 
AiiVil  Rock  Saadii'to'ne  h  5ti  fe^t  abbVe  tlTC  c'dal- 
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At  Mr.  John  Davis',  bead  watera  of  Lamb  creek,  ono  half  mile  south- 
east of  the  former,  this  coal  is  reported  covered ;  the  bed  is  now"" concealed 
from  view.  The  shales  have  the  fossils  of  this  vein,  and  it  has  above  it, 
also,  the  ochreous  iron  ore  which  generally  overlays  No.  11th  in  this  part 
of  the  county.     No.  12tb  is  here  6  feet  higher. 

At  Mr.  B.  Lafoon's,  the  red  oehreous  iron  ore  of  No.  11th  is  2  to  3 
feet  thick,  and  very  rich  ;  the  coal  appears  to  be  absent  here. 

At  Butts'  gap,  Davis'  branch,  on  the  land  of  the  Hopkins  and  Mas- 
todon company,  this  coal  is  4  feet  thick,  and  only  20  feet  below  the 
base  of  the  Anvil  Rock  Sandstone.  It  has  oehreous  iron  ore  above 
it  here  also. 

On  the  property  of  Henderson  Seminary,  at  Barney's  riilge,  No.  11th 
coal  crops  out  in  close  proximity  to  No.  12th,  25  feet  below  the  base  of 
the  Anvil  Rock  Sandstone.  Both  veins  are  separated  by  10  feet  of  the 
black  shales  of  No.  11.  No  limestone  is  present  iu  the  hill;  fcnt  the 
oehreous  iron  ore  occupies  its  place. 

On  Price's  and  Johnson's  land,  near  Rocky  gap,  No.  11th  and  12th 
veins  are  in  connection,  10  to  11  feet  thick,  with  two  clay  partingr. 
Behind  the  hill,  the  upper  clay  parting  thickens  to  0  feet,  and  thus  both 
coal  beds  are  distinct. 

At  a  short  distance  from  this  hank,  on  the  same  property,  there  is  a 
bed  of  cannel  coal,  said  to  be  4  feet  thick,  overlaid  by  2  feet  9  inches 
of  bituminous  coal.  It  is  referable  to  No.  11th  by  the  fossil  shells  of 
its  slates.  It  has  above  it  some  black  band  or  fen-uginous  limestone. 
The  appearance  of  this  bank  is  different  from  the  former  and  much  like 
the  cannel  coal  No.  11th,  at  Curlew.  The  bituminous  roof  shales  are 
full  of  the  same  shells.  Around  Providence  this  vein  has  sometimes 
a  few  inches  of  cannel  and  the  same  appearanca  The  identification  of 
this  coal  with  No.  11th  is  from  palseontological  evidence  more  certiun 
than  that  of  the  former,  which  has  scarcely  any  fossils,  and  which  might 
belong  to  No.  I2th,  in  an  anormal  state  oi  development. 

Arnold's  bank,  east  fork  of  Steward  creek,  has  been  reported,  and  is 
mentioned  only  because,  in  examining  it  again,  the  limestone  was  found 
above  it.  It  has  genei-ally  two  clay  partings,  and  is  now  worked  8  feet 
thick.     It  is  opened  also  at  Mr.  Bart  Sisk's. 

On  Gamblin's  land,  on  branch  of  Steward  creek,  this  coal  is  scarcely 
Opened  so  as  to  be  Setm,  but  has  the  drab-tfol'dred  litnoettiQB  holOw'. 
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On  northivest  spur  of  Wright's  ridge  it  shows  itself,  and  all  around 
the  same  hill,  as  well  as  on  Buffalo  Mount,  on  the  property  of  Messrs. 
Town  and  Kirkwood,  with  yellow  limestone  below;  but  the  exposure  is 
only  partial. 

On  the  same  land,  at  the  head  waters  of  Richland,  this  coal  is  5  feet 
thicli,' with  drab-colored  limestoae  below  and  ochreous  limestone  above. 
It  lies  here  80  feet  above  the  false  black  hand. 

Oa  Box  Mount,  near  Copperas  Spiings,  Town's  and  Kirkwood's 
property,  it  is  6  feet  thick,  with  ochreous  iron  ore  above  it. 

Other  expositions  of  this  vein,  so  abundantly  distributed  in  Hopkins 
county,  are  reported,  vol.  3,  pp.  546-7.  Many  more  could  have  been 
meotioned,  but  for  the  impossibility  of  examining  the  shales,  and  thus 
identifying  their  palEeontological  characters. 

Cod  Vlth.  In  its  separate  state  from  No.  11th,  and  with  its  proper 
characters,  has  been  seen  : 

At  Hunter's  so-called  black  band,  one  mile  north  of  Providence,  where 
it  is  separated  from  Dorria'  bank  by  limestone  and  shales ;  the  coal  is  3 
feet  thick,  shaly,  overlaid  by  some  black  band  iron  ore  and  bituminous 
cannel  shales,  full  of  stigmaria. 

At  Herrin's,  half  mile  east'  of  Providence,  this  coal  is  said  to  he  6  feet 
thick,  mostly  shales,  with  some  poor  coal,  covered  in  part, 

Ou  the  head  waters  of  Lamb  creek,  at  Mr.  John  Davis',  it  is  not 
opened.  This  and  the  outcrop  on  Henderson  Seminary  land  are  men- 
tioned with  No.  11th. 

At  Burk  Eari's  bank,  between  Kocky  Gap  and  Caney  creek,  coal 
brashy,  roof  shales  very  bituminous,  full  of  stigmaria  and  stems. 

At  Town's  and  Kirkwood's,  top  of  ButSdo  Mount,  ssiid  to  be  30  feet 
above  No.  11th,  it  is  scarcely  opened. 

The  Box  Mount  upper  coal,  and  the  upper  coal  near  the  Copperas 
Springs,  on  the  property  of  Messrs.  Town  and  Kirkwood,  belong,  from 
their  position  above  No,  11th,  to  this  vein.     But  they  are,  as   yet, 


DAVIESS,  HANCOCK,  OHIO,  AND  BRECKINRIDGE  COUNTIES. 

Except  the  coal  banks  along  Green  river,  which  are  reported  with  the 
Muhlenburg  section,  no  other  coal  banks  have  been  examined  in  these 
counties  but  those  reported  in  the  3d  voluma  A  few  have  been  again 
viMtdd  witlitJut  dioiting  any*  n6*  facts  Wi3rth  r'eddrdingi     Only  at  Eba 
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Harbor  the  re-examination  showed,  above  the  vein  of  coal,  an  irregular 
bed  of  limestone,  nnderkj'ing  a  streak  of  12th  coal.  The  hills  around 
are  topped  by  the  Mahoning  Sandatohe. 

MUIILENBURG,  PART  OF  HOP- 
KINS,  CHRISTIAN,  AND  BUTLER 
COUNTIES. 

This  section  presents  a  re- 
markable difference  from  the 
former.  The  lowest  coal,  No. 
1,  with  its  divisions,  and  No.  2, 
are  entirely  wanting.  Coal  3d 
is  formed  under  a  limestone 
sometimes  containing  a  rich 
black  band  iron  ore.  Thirty 
feet  below  it,  there  is  one  inch 
coal,  and  then  G  or  8  feet  of 
strata  of  limestone,  in  layere 
of  from  3  to  4  feet  thick,  un- 
derlaid by  about  200  feet  of 
gray  micaceous  shales  or  grai/ 
metal,  to  the  top  of  the  con- 
glomerate or  millstone  grit. 

Though  our  veins  Nos.  3  and 
4  have  such  a  peculiar  palseon- 
tology,  that  it  was  not  possible 
to  mistake  their  characters,  I 
would  not  admit  as  positive  the 
total  disappeaaance  of  both  the 
lower  coal  beds,  until  I  had 
followed  the  distribution  of  the 
measures  along  their  southern 
edges,  in  Christian  county,  and 
especially  spent  in  careful  ex- 
amination of  south  Hopkins  county  and  Muhienburg  county,  as  much 
time  as  was  necessary  to  eiuddate  the  question  by  stratigraphical  evidence. 
This  evidence  confinned  the  conclusions  drawn  from  palaeontology,  prov- 
ing :  that  from  the  mouth  of  Caney  creek,  in  the  Tradewater  river,  along 
e  of  the  basin,  across  Christian,  Muhienburg,  and  Butler 


GENERAL  SECTION  OF  MUHLENEURG  CO. 

Anvil  KockS.S. 

1       1 
1      4(lf.  "'1 

3  feet  C.  lath. 
5>^feetC.  llth. 

1        1 

3  f.  L.  irregular. 

15  f. 



4i^  feet  C,  9th,  pi. 

70  f. 

!3  inches  C.  7th. 
10  inches  C.6tli 

40  F. 

20  f.  L. 

au  f. 

i.         i-        L. 

3f.  L. 

3  feet  C.  5th. 

Mahoning  S.  S. 

T  i(Hrf~r 

2j  f. 

4  to  5  feet  C,  4lh. 

6f.  bl.ba.  &L, 
a5f.L.m5orR 

10  f. 

1  to  31^  feet  C.  3d. 
1  inch  C. 

30  f. 

Gr.iy   mct,.i    or 
shales. 

Millstone  grit. 

aiin  f. 

30  f. 
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counties,  as  llir  as  Morgantovvn,  the  only  two  workable  coal  strata  are 
No.  Sd  and  No.  -Ith,  in  close  proximity, 

Both  the  coal  banks  of  Mr.  Drue  Woolclridge  and  of  Mr.  Larkin 
Campbell  are  acknowledged  to  be,  in  Christian  county,  the  lowest 
beds,  except,  perhaps,  a  streak  of  coal  reported  by  Mr.  Campbell  as 
cropping  out  in  Casselbury  creek,  one  mile  south  of  his  house.  These 
two  beds  of  coal  are  separated  at  both  places  by  about  20  feet  of 
measures,  containing  a  limestone  which  varies  in  thickness  from  a  few 
inches  to  4  feet.  At  Mrs.  E.  Brashev's  coal  bank,  on  the  same  horizon 
as  the  lowest  coal  of  }lv.  Campbell,  the  limestone  is  partly  replaced  by 
a  ferragiaous  chocolate-colored  black  band  iron  ore,  identical  with  the 
Black-band  of  the  old  Pennsylvania  furnace,  in  Muhlenburg  county. 
The  color,  nature,  composition,  palaeontology  of  that  band  is  so  peculiar, 
■  that  it  is  not  possible  to  mistake  it  for  any  other  stratum.  Moreover,  it 
can  be  traced  all  along  from  Chiistian  county  to  Muhlenburg  county, 
where  it  is  now  opened  in  many  places.  At  the  old  Pennsylvania  fur- 
nace the  distribution  of  the  measures  below  the  black  band  can  be  veiy 
es^ily  followed  on  the  back  of  an  anticlinal  strucjure,  which  has  brought 
up  the  sub-carbouiferous  members,  and  exposed  the  lower  measures  down 
from  the  Mahoning  Sandstone.  From  No.  3d,  except  a  streak  of  a  few 
inch^,  there  is  no  trace  of  coal  to  the  conglomerate. 

If  more  conclusive  evidence  was  wanted,  numerous  borings  were  ffiade 
in  the  vicinity  by  Mr.  Alex.  Hendrie,  when  the  furnace  was  in  activity, 
and  recently  further  west,  on  the  land  of  Mr.  Alexander.  By  these 
borings  the  nature  of  the  measures  has  been  ascertained  for  more  than 
300  feet  below  the  black  band.  It  is  only  limestone  and  gray  metal  to 
the  millstone  grit;  and  no  trace  of  coal  has  ever  been  found  in  the  apace 
but  the  one  inch  vein  already  mentioned.  It  is  probably  the  equivalent 
of  the  thin  vein  of  coal  seen  in  Casselbmy  creek  by  Mr.  Campbell. 

The  first  coal  above  the  black  band,  or  the  upper  Wooldridge  coal,  is 
covered  by  a  bank  of  hard,  somewhat  conglomeratic,  coarse  sandstone, 
containing  plants  transformed  into  charcoal,  (the  Mahoning  Saudstona) 
This  sandstone  is  thin  at  Mr.  Wooldridge's,  but  increases  in  thickness  to 
the  north,  along  the  old  Buttermilk  road.  At  Mr.  Gr.  Terry's,  on  branch 
of  Buffalo  creek,  it  is  already  30  feet.  At  Mr,  Koland  Williams'  it 
forms,  above  the  coal,  a  bluff  of  about  40  feet.  It  is  seen,  as  reported 
before  with  the  same  charactei-s,  near  the  foot  of  Wright's  ridge,  over- 
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laying  3  feet  of  coal,  and  upon  it  are  piloil  up  tlio  measures  of  the  ri<.lge, 
which  can  be  foUoived  to  the  Anvil  Rock  Sandstone,  which  caps  the 
ridge. 

On  Mr.  Alexander's  land,  near  the  old  Pennsylvania  furnace,  borings 
were  made  from  the  top  of  the  Mahoning  Sandstone  t-o  the  black  band, 
which  was  reached  20  to  25  feet  below  No.  4th  coal,  juet  undeiiaysng 
the  Mahoning  Sandstone,  which  is  here  76  feet  thick ;  and  the  ineasui-es, 
from  the  boiing,  or  even  from  the  base  of  the  sandstone,  can  likewise  be 
followed  in  exposed  stmtitication,  at  and  around  Greenville,  np  to  the 
Anvil  Rock,  Though  it  is  probable  that  at  Messra-  Wooldridge  and 
Campbell's,  coals  No.  3d  and  No,  dth  come  nearer  to  the  sub-carbonifer- 
ous measures  than  at  the  old  Pennsylvania  furnace,  yefc  these  coals,  even 
if  they  were  not  so  positively  identified  by  palaeontology  and  stinti- 
graphy,  could  not  be  mistaken  for  any  of  the  lowest  veins,  which  are  never 
accompanied  by  such  strata  as  the  limestone  above  the  3d  vein,  and  the 
hard,  thick,  conglomeratic  sandstone  above  the  4th. 

The  upper  division  of  the  measures,  as  marked  in  the  section,  is,  like 
the  lower,  elicited  by  a  series  of  borings  and  of  stratigrapWeal  observa- 
tions. It  gives  thus  a  true  representation  of  the  upper  coal  measures  in 
the  southw^tern  part  of  the  western  coal  basia  Except  that  the  strata 
are  somewhat  reduced,  and  that  two  banks  of  shales  and  sandstone  are 
replieed  by  limestone,  the  distribution  is  about  the  same  as  marked  on 
the  section  of  Union  county.  I^e  two  banks  of  limestone  placed  in 
Mublenburg  county,  between  5th  and  6th  coals,  are  very  variable  in 
tlieir  distribution.  The  upper  one  attains  its  gi'eatest  development  at 
Greenville,  thins  to  the  northwest,  being  at  Airdiie  4  feet  only.  At 
Vallandingham's  it  is  in  two  parts,  one  and  two  feet  thick,  separated  by 
5  feet  of  fire  clay.  Tha  lower  limestone,  marked  on  the  section  just 
above  coal  5ih,  is  generally  replaced  south  of  Greenville  by  a  bed  of  car- 
bonate of  iron.     But  it  is  formed  at  Airdiie  \i  foot  thick. 

Muhlenburg  county  shows  in  its  geological  distribution  some  analogy 
to  Greenup  county,  viz:  a  thinning  out  of  the  measures  by  the  appear- 
ance of  limestone  beds  and  iron  ore,  which  take  the  place  of  great  banks 
of  siindstoue  developed  elseivhera  As  this  metamorphosis  is  still  more 
marked  and  defmed  in  Greenup,  it  will  be  examined  in  discussing  the 
1  section  of  that  county. 

■I  Sd.     In  its  last  exposure  to  the  south,  it  is  so  near  the  surfeoe 
51 
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thit  it  IS  i\oikc(3  by  stnppiiig.  The  roof  shales,  gi.-ayish,  aofi-,  easily 
bioken,  i^onttm  it  Mi  Laikia  Campbell's  and  at  Jlr.  Woolridge's  a 
gimt  qiuiitity  of  the  stems  and  leaves  of  tiiis  vein.  The  upper  part  of 
the  shales  i-i  chocolate  colored,  very  hard,  and  shows  the  first  appearance 
of  the  black  band 

It  ftas  exinnned  dho  At  Mrs.  Aquila  Brasher's,  Hhere  it  comes  to 
2  feet  fiom  the  SHrfice,  ind  is  2i  feet  thick.  The  gi-ay  shales  are  pul- 
verized by  infiltration  and  atmospheric  influence. 

At  Ml  G  Teiij  s,  half  a  mile  southwest  of  Mr.Waugham's  entry,on 
BuiFaJo  branch,  the  partially  opened  coal  is  2  feet  thick.  It  is  also  in 
the  creek  25  feet  lower  than  Mr.  Waugham's  coal  bank. 

It  is  probable  that  the  coal  bank  of  Mr.  Archibald  Bourliind  belongs 
to  this  vein;  but  it  is  covered,  and  could  not  be  examined. 

Near  the  old  Pennsylvania  furnace  this  coal  is  only  1  to  2  feet  thick. 
At  one  place  it  ascends  by  a  curve  to  No.  4th,  and  near  the  point  of  junc- 
tion both  beds  of  coal  disappear,  and  are  replaced  by  a  bed  of  carbonate 
of  iron. 

Coal  3d  has  been  found  many  times  by  borings  on  the  land  of  Mr. 
Alexander,  always  from  20  to  30  feet  lower  than  No.  4th.  About  one 
mile  southwest  of  the  old  furnace,  it  is  beautifully  exposed  with  the  black 
band,  as  foUows : 


■  Icolies- 


Sflndstone  pBSsinff  into  gray  metsl 

Carbonate  oJ'ii'otiBnd  aotl  shales .. . 

Blacit,  sort. brittle  shales,  with  Leptdodehdran.. 

BIftcIt  band  iron  ore 

Black,  sort  shales,  with  plants 

Coal,  (bituminous) 


At  Williams'  landing,  on  Green  river,  the  black  hand,  says  Mr.  A. 
Ilendrie,  is  below  2  feet  6  inches  of  black  slates,  and  a  bed  of  coal  is 
placed  33  feet  lower.  On  the  Williams  section,  vol  1,  p.  143  of  the 
Reports,  the  coat  brash,  2  feet  6  inches,  is  placed  below  the  black  hand, 
and,  following  the  same  authority,  it  ought  to  be  placed  above. 

Coal  ith.    Has  been  examined — 

At  Drue  Wooldridge's  and  Larkin  Campbell's  tipper  coal  banks. 
The  excellent  quality  of  this  4th  coal  is  remarked  every  where  it  has 
been  worked.     At  both  the  openings  it  is  tbree  feet  thick ; 
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At  T.  and  T.  W.  Waugbam's,  1  mile  west  of  Terry's  entry,  on  BnfTalo 
creek,  where  the  coal  is  H  feet  thick.  The  shales  above  it  are  covered 
with  the  eharacteristic  plants  of  this  vein  : 

At  G.  Terry's  coal  bank,  near  the  Buttermilk  road,  1  mile  from  his 
house,  on  Baflklo  creek,  the  coal  is  ii  feet  thick  at  two  openings,  covered 
with  shales  and  sandstone : 

At  Mr.  Roland  Williams',  half  a  mile  west  of  the  former,  the  same  coal 
is  opened  under  a  high  bank  of  sandstone.  It  is  roofed  by  the  shales 
with  plants : 

At  Widow  Humphrey's,  3  miles  southeast  of  Greenville,  this  coal  ia 
not  well  exposed,  and  said  to  be  3i  feet  thick.  It  is  referable  to  this 
vein  from  the  Mahoning  Sandstone  seen  above  it. 

On  Mr.  Alexander's  land,  about  4  miles  southwest  of  Greenville, 
some  four  to  six  openings  of  this  coal,  4  to  5  feet  thick,  mostly  without 
shales,  are  overlaid  by  the  Mahoning  Sandstone.  The  Eade's  coal,  2 
miles  distant,  has  above  it  the  fossihferous  shales,  like  Terry's  and  Wil- 
liams' coal  banks.  At  Mr.  W.  Evans',  it  is  4  feet  tliick,  just  under 
sandstone.  It  has  been  reported  above  as  the  coal  worked  for  coke  for 
the  old  Pennsylvania  furnace. 

This  vein  is  crossed  in  Williams"  boring,  on  Green  river,  under  3G 
feet  of  sandstone.  In  the  Airdrie  shaft,  it  is  probably  only  a  coal  streak 
below  a  sandstone  23  feet  thick,  and  in  this  case  the  black  band  woald 
be  marked  by  black  slate  and  iron  stone,  with  two  thin  coals,  at  130i 
feet  of  the  boring.  This  boring  completing  the  section,  vol.  3,  p.  24, 
from  the  base  of  the  shaft,  is  as  follows : 
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Shales,  blaes,*  and  sand  rock 

Gray  micaceous  shales,  gray  metal,  kc.  .. . 

Hard  rook 

Soft  sandstone  rock 

Sandstone 

Gm;  micaceous  shales,  (fake;  and  blaes).. 
Sandstone 


d  rock  and  shaly  eandstone-- 


San^ 
Hard  ri 

Coal  streak 

Sjindstone -  — 

Shulea,  gmy  metal,  and  blaia 

Black  slata,  black  band? 

Itoh  stone,  black  band! 

Coal,  divided  by  a  ntreak  of  snlpliurec  of  ir 

Siindarane  and  shales 

Bulla  . 


Gray  metal  and  shaly  sandstone 

Alrefniiting  iron  balls  and  shales  ... 
Coal 

Graj  metal  and  shales 

From  base  of  shaft,  216  feet. 


*  Term  used  by  the  English  minei'S-     Dke  fakey,  it  indicates  a  schistose  clay,  or  clay  shales. 

Coal  5th.  Is  placed  at  Greenville,  near  tiie  top  of  the  Mahoning 
Sandstone,  at  the  base  of  the  great  Hm^tone.  It  is  seen  1  mile  from 
the  town,  on  the  HopkiosviUe  road,  where  the  shales  only  are  exposed. 

At  Mr.  Robertson's  coal  bank,  3  miles  south  of  Greenville,  it  is  18 
inches  thick,  with  5  to  6  feet  black  shales  above  it. 

Coal  &th.  It  crops  out  at  Greenville,  jast  at  the  top  of  the  limestone, 
■with  its  peculiar  micaceous  gray  shales,  blackened  with  broken  plants. 
It  was  found  also  in  Mr.  Short's  well,  at  45  feet  from  the  surface.  Near 
the  old  Pennsylvania  furnace,  it  is  exposed  G  to  10  inches  thick  in  the 
same  gi'ay  metal. 

From  the  nature  of  the  shales  and  broken  plants,  1  refer  to  this  vein 
Mr.  E.  S.  John's  coal,  near  the  Butteimilk  road,  Hopkins  county.  The 
coal  is  about  4  feet  thick,  very  good  for  blacksmithing,  and  is  opened  at 
two  places  on  the  same  property.  It  is  probably  the  coal  cropping  out 
in  tlie  bed  of  Caney  creek,  one  mile  northwest  of  Greenville,  where  it  ia 
13  inches  thick.  The  bed  of  coal  at  theVallandingham  boring,  S  feet  6 
inches  thick,  below  black  shales,  at  50  feet  fi'om  the  surface,  is  also  refer- 
able to  No.  6th. 

Cod  7ih.     Was  passed  at  Greenville,  in  Mr.  Short's  boring,  about 
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25  feet  above  the  former.     It  crops  out  also  near  the  old  Pennsylvania 
furnace,  40  feet  above  the  limestone,  but  is  only  a  few  inches  thick. 

Cod  8th.  Or  &lse  black  ban(i,  was  seen  only  in  Muhlenburg  county, 
as  reported  before,  at  Mr.  E.  B.  Veirs',  where  it  has  only  black  shales  and 
a  few  septai'ia.  There  is  an  abundance  of  shells  and  fish  remains  in  the 
shales. 

Coal  9th.  About  3  miles  northwest  of  Greenville,  it  is  finely  ex- 
posed on  Messrs.  Yeirs  &  Rickett's  land,  60  feet  below  No.  11th  coal, 
4i  to  5  leet  thick,  without  cliiy  parting.  No  trace  of  No.  10i:h  was  seen 
above  this  vein,  nor  has  it  been  obseived  in  Muhlenburg  county.  This 
9th  coal  Js  albo  found  in  the  hills,  ^0  leet  above  No.  8th,  at  filr.  E.  R. 
Yeiis'. 

At  Vallandingham's,  on  Green  river,  it  is  only  one  foot  thick,  50  feet 
below  11th. 

At  Lewisport  boiing,  it  is  found  six  feet  ten  inches  thick. 
At  and  around  South  Carrollton,  it  is  not  formed. 
At  Taylor's  min^,  below  CromweU,  it  is  50  leet  below  the  main  cosd 
No.  11,  with  its  chai-acteristic  shales  welt  developed.     Coal  3  feet  thick. 
At  Mr.  Cook's  mines,  above  Livermore,  Ohio  county,  the  same  No.  9 
is  found  50  teet  below  No.  11,  where  it  has  been  reached  by  a  shaft,  and 
k  5  feet  thick. 

Coals  11th  and  12M.  Outcrop  on  Veirs  and  Rickett's,  with  15 
feet  of  distance  between  both.  Some  boulders  of  Imiestone  appear  above 
No.  11th. 

Coal  1 1th  is  worked  near  by  at  Mr.  Hugh  H.  Martin's,  3  miles 
northwest  of  Greenville,  5i  feet  thick,  with  two  clay  partings.  It  is 
roofed  with  a  limestone  2  to  3  feet  thick.  Coal  12th  is  seen  in  the 
hills  above  No.  11th,  but  thin. 

At  Mr.  Th.  Withers'  outcrops,  and  at  Mr.  Andrew  Glenn's,  on  the 
road  from  Greenville  to  Paradise,  coal  No.  11th  is  4  feet  thick.  At 
Mr.  Glenn's  it  is  opened  and  has  above  it  some  boulders  of  limestone, 
with  abundance  of  shells.  Near  by,  the  limestone  is  replaced  by  the 
ochreoas  iron  ore  of  Hopkins  county.  In  Mr.  Glenn's  well  coal  No.  9th 
was  reached  50  feet  below  No.  11th. 

Both  11th  and  12th  veins  have  already  been  reported  at  Airdrie, 
where  the  ochreous  iron  ore  is  also  found,  sometimes  at  the  place  of  the 
limestone  above  No.  llth;  and  also  at  Clark's  mill. 
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At  Valhndingham's  coal  12th  is  seen  near  the  top  of  the  hills,  with 
its  black  band,  and  No.  11th  is  opened  15  feet  helow  it,  and  has  a  roof  of 
limestone. 

At  South  CaiToUton,  No.  12th  is  also  formed  2  feet  thick,  with  iron 
stone  above  it^  and  No.  11th  is  30  feet  lower,  apparently  cannel. 

At  Taylor's  mines  No.  11th  is  4i  feet  thick,  jnst  at  the  base  of  the 
Anvil  Rock  Sandstone.  It  is  covered  by  two  feet  of  its  black,  crumb- 
ling shales,  with  abundance  of  shells.  No.  12th  is  marked  in  the  sand- 
stone by  a  streak  of  coal  G  feet  above  No.  11th. 

The  Rough  creek  coal  mines  of  Mr.  Cook,  as  also  the  Eberly  coal 
mines  in  the  ridge  on  the  other  side  of  Green  river,  belong  to  No.  11. 
At  Mr.  Cook's  tlie  coal  is  about  35  feet  bolow  the  Anvil  Rock  Sandstone, 
and  at  Bberly's  ridge  thL's  sandstone  covers  the  shale  of  the  coal  as  at 
Taylor's  mines. 

At  Cook's  mines  the  coal  is  4i  to  5  feet  tbicit,  overlaid  by  a  roof  of 
cannel  shales,  and  some  small  boulders  of  limestone,  or  rather  of  septaria. 
On  both  sides  of  the  river  the  shales  have  abundance  of  their  character- 
istic fossils,  and  the  coal  has  a  tendency  to  cannel.  Mr.  Cook  has 
opened  his  vein  at  three  different  places,  and  found  it  of  the  same  qual- 
ity and  thickness.  The  top  of  the  Anvil  Rock  Sandstone,  near  one  of 
the  openings,  is  covered  by  a  fossiliferous  gray  limestone. 

It  is  not  possible  to  make  a  just  appreciation  of  the  mineral  wealth  of 
Muhlenburg,  Daviess,  and  Ohio  counties.  The  difficulty  of  profitably 
using  or  transporting  the  rough  material  dampens  the  interest  of  the 
proprietors,  and  prevents  careful  researches.  It  is  only  along  Green 
river  that  the  coal  has  been  worked  with  some  activity,  and  the  great 
amount  of  coal  and  iron  ores  recorded  in  the  shaft  and  boring  of  Au-drie 
is  a  fiur  indication  of  what  may  be  found  in  the  interior  of  tliose  counties. 

GREENUP  AND  CARTER  COUNTIES. 

Greenup  county  deserves  the  first  place  in  the  whole  State  of  Ken- 
tucky for  its  mineral  wealth.  It  has,  in  abundance,  beds  of  iron  ore  of 
excellent  quality,  tbick  veins  of  fat  cannel  coal ;  and,  with  this,  a  most 
favorable  position  along  the  Ohio  river,  which  facilitates  the  transporta- 
tion of  the  produces  of  its  mines,  already  transformed  by  its  numerous 
furnaces  and  oil  factories.  It  would  be  plejisanfc  to  dwell  on  the  prospects 
of  future  prosperity  offered  to  such  a  county  by  the  increase  of  an  indus- 
trious population.     But  the  task  of  the  Geologist  is  to  find  out,  to 
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examine,  not  to  follow  thot^o 
springs  of  westlth,  which  indiis- 
tiy  only  knows  how  to  guide 
and  to  regulate  fbf  the  best 
iidvantage  of  a  country. 

Tiie  formation  of  the  numer- 
oas  veins  of  iron  ore  which  cover 
the  whole  extent  of  Greenup 
county,  the  northern  part  of 
Cai-ter,  in  Kentucky,  with  the 
south  of  Scioto  county,  in  Ohio, 
is  a  geological  problem  of  the 
gi'eatest  interest.  It  has  been 
supposed  that  those  deposits  of 
iron  ore  are  due  to  the  agency 
of  marine  currents,  acting  along 
a  shore,  aod  transporting  the 
materials  from  a  distance.  But 
all  the  veins  of  iron  of  Greenup 
county  indicate  a  quiet  deposit, 
and  do  not  show  any  trace  of 
disturbance.  Numbers  of  these 
veins,  placed  at  different  hori- 
zons, are  covei-ed  with  soft  black 
shales  stratified,  and,  conse- 
quently ,weredeposited  in  aquiet 
body  of  water.  Even  some  of 
the  richest  ores  are  locally  inter- 
mixed with  a  qtiimtity  of  roots  of  stigmaria,  of  which  the  leaves  are 
extended  in  their  natural  position — a  proof  that  they  have  never  been 
disturbed  by  any  movement  of  the  water.  At  the  epoch  of  the  forma- 
tion of  the  coal,  all  the  country  now  under  examination  must  have  been  a 
lake,  an  inland  lagoon,  full  of  iow  Islands,  covered  with  the  vegetation  of 
the  coal  marehes.  As  it  happens  now  in  the  formation  of  the  bog  iron 
ore  around  the  peat  bogs  of  our.  formations,  the  iron  was  in  a  process  of 
constant  chemical  formation  and  agglomer,^tion  around  the  maishes  of  the 
Coal  epOoh,  in  such  places  where  the  water  was  too  deep  for  the  growth 
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of  the  plants.  In  following  the  distiibution  of  some  of  the  cosil  heils  of 
Greenup,  they  are  found  to  run  into  or  lose  themselves  in  beds  of  iroQ  ore, 
generally  placed  somewhat  lower  tlian  the  coal.  It  is  especially  the  case 
with  coal  1  C. 

li'  the  pecuhar  distribution  of  the  ores  and  coal  strata  of  Greenup 
county  was  general  all  along  the  edges  of  the  eastern  coal  fields  of  Ken- 
tucky and  Ohio,  it  would  be  perhaps  reasonable  to  draw  the  conclusion 
that  these  shallow  marshes  or  low  islands  did  form  the  true  limits  of  the 
eastern  coal  basin,  and  consequently  that  the  gieat  Silurian  ridge,  which 
separates  both  coid  fields  of  Illinois  and  Ohio,  was  already  formed  at  the 
coal  epoch.  But  th3re  is  no  similar  formation  any  where  along  the  edges 
of  the  co;iI  basins  of  Kentucky,  (except  perhaps  a  small  area  in  Muhlen- 
burg  county,)  neither  to  the  south  in  Morgan,  Breathitt^  Owsley,  nor  in 
Ohio,  except  adjacent  to  the  Ohio  river,  opposite  Greenup  county.  On 
the  eontraiy,  iron  deposits  of  the  same  nature  are  found  in  abundance  in 
the  centre  of  the  great  Apalachian  coal  basin,  where  the  <ioal  formations 
are  continuous.  This  is,  therefore,  a  local  formation,  whijh  has  nothing 
to  do  with  the  laws  of  distribution  which  have  governed  the  whole. 

Contrary  to  assertions,  I  find  in  Greenup  county  more  evidence  of 
the  upraising  of  the  coal  mSiisures  against  the  Silurian  ridge,  and  conse- 
quently a  proof  of  the  separation  of  the  gi'eat  basin  by  an  upheaval  pos- 
terior to  the  formation  of  the  coal.  Six  miles  west  of  Greenupsburg,  the 
sub-carboniferous  limestone  is  exposed  at  the  top  of  a  high  hil),  about  400 
feet  above  the  Ohio  river,  A  strong  dip  to  the  east  soon  brings  it  at 
the  level  of  Tygert's  creek,  where  it  disappears.  At  White  Oak  creek, 
coal  1  A  makes  its  first  appeirance  in  the  hills,  and  crops  out  at  Coal 
creek,  nearly  at  the  high  water  level  of  the  Ohio  river,  2  miles  west  of 
Greenupsburg.  Henceforth  the  general  dip  to  the  east  discontinues,  as 
fiir  at  least  as  the  mouth  of  Big  Sandy,  and  is  replaced  by  gentle  undu- 
lations, of  which  the  highest  point  is  no  more  than  thirty  feet  above  the 
general  water  level  of  tlie  country, 

Gi"eenup  county  has  been,  till  lately,  considered  as  especially  abound- 
ing in  productive  iron  or^,  but  deprived  of  valuable  deposits  of  coal. 
The  opening  of  the  railroad  traverang  the  county  from  Ashland  to 
Gi'ayson,  and  the  impetus  given  to  the  search  for  cannel  coal,  by  its  use 
for  the  fiibrication  of  oil,  have  caused  the  discovery  of  so  many  new  coal 
banks,  that  now  this  county  may  be  regarded  not  only  as  possessing 
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a  number  of  workable  coal  beds,  but  as  having  probably  the  thickest 
strata  of  caunel  coal  in  Kentucky.  It  is,  therefore,  convenient  to  cor- 
rect a  few  of  the  sections  formerly  given  by  the  addition  of  the  new 
opened  coal  banks. 

The  section  at  Amand;i  furnace  is  one  of  the  most  interesting  in 
Greenup  county,  from  the  beautiful  display  of  mineral  slxata,  veins  of 
coal,  beds  of  iron  ore,  of  limestone,  and  of  fire  day,  which  are  exposed 
on  the  same  vertical  plan  on  the  hill  facing  the  river  behind  the  furnace. 
The  section  is : 


Top  of,  the  hills,  covered  BpocH 

Conree,  soft,  ouhteous  Iron  ore 

Cuiil  not  opened,  C.  3  7 

Covereii  fpuce,  shalea  and  savidstone 

Sin  ill  vein  of  kidiiej  ore -  — 

SlLiles  nnd  ahaly  Miidstone 

YbUob- kidney  iron  ore - 

Covered  apace,  sliHien  ncd  sandstone 

Lime,  bidnej  iron  ore 

K^iiiilaEune  mid  je How  shales 

Miiin  Amands  i.Oii]  bank,  with  clay  parting,  C.  2.- 

Sliiiloa  and  slia  j  sandstone 

Haiil  compact  simdotone 

Graysol'l  Bhalea .^_ _- 

Blauk  soft  shall  B  without  fossiU 

Fire  oliiy 

Kidnc 


Alun 


fire  clay.. 


Sliites  anil  shaUs 

Clay 

Slate  Of  kidney  ore,  with  black  soft  shales 

Cannel  coal,  with  clay  parting,  3  to  4  inches  1 

Covered  space,  si;  ales,  &c 

Barth,  sandstone,  and  plants 

Bliiok  shales  and  Lepidodendron 


Fire  clay  .. 


Space  covered  to  low  water  of  the  river  about  50  feet. 

The  section  at  Chinch  creek,  between  Steam  furnace  and  the  Old 
Fulton  forge,  shows  the  distribution  of  the  coal  strata  in  a  stili  more 
favorable  light.  It  marks  the  place  of  the  more  important  strata  of 
Steam  furnacSj  and  is  as  follows  : 
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Feet. 

loche. 

40 
1 

10 

2 

4 

a  to  3 

75 

15 

* 

Block  ore  at  Steam  furnace,  Yfhere  coal  B  is  abaent 

Siindstone,  shales,  and  gray  metal 

Coal  No.  1  A,  3  feet  coal,  1  foot  shales  above _- - 

Covered  space,  shales,  Baode tone,  and  gray  metaJ 

1 
38 
4 

eo 

At  Steam  furnace,  this  ]ast  streak  of  coal  is  20  feet  below  the  surface 
in  a  well.  At  Chinch  creek,  it  is  just  at  the  level  of  the  creek.  Here 
the  distance  to  the  base  of  No.  1  B  is  just  100  feet.  At  Steam  furnace, 
where  the  coal  1  B  is  not  formed,  the  distance  from  this  streak  of  coal 
to  the  block  ore,  or  place  of  No.  1  B,  is  also  100  feet.  "Where  thishiock 
ore  is  found,  the  coal  is  generally  absent. 

No  trace  of  coal  has  been  seen  in  Greenup  county  below  the  millstone 
grit  or  conglomerate.     The  examination  of  the  coal  banks  of  the  county 
begins,  therefore,  with  No.  1  A. 
Coal  1  A  seen  opened  at — 

Mr.  S.  Bradshaw's,  near  the  bed  of  Indian  creek,  3  feet  thick,  with 
6  inches  clay  parting,  and  a  roof  of  shales. 

At  Chinch  branch,  on  the  land  of  the  Maysville  Coal  and  Oil  Com- 
pany, where  it  is  3  feet  thick  and  bituminous,  overlaid  with  sandstone. 

Near  Steam  furnace,  at  Mr.  Gr.  Davidson's,  coal  4  feet  thick,  with  one 
foot  clay  parting,  and  a  roof  of  black  shales  above  it. 

At  Uhn's  branch,  one  and  a  half  miles  below  Steam  furnace,  and  near 
by  at  the  head  waters  of  Ramsey  hollow.  Here  the  coal,  under  black 
shales  2  to  3  feet  thick,  is  now  hid  by  a  slide  of  the  bank. 
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Dr.  Spalding's  coal,  8  inches  thick,  covered  with  the  black  shales,  has 
the  characteristic  Lingula  and  Lepidopliilla.  It  is  exposed  on  the  road 
from  Greenupsburg  to  Raccoon  furnace. 

At  Raccoon  furnaoe,  in  the  bod  of  the  creek,  coat  8  inches  thick. 

At  Coal  ci-eek,  one  mile  above  its  mouth,  at  Mr.  Richards',  coal  18 
inches  thick.  The  roof  is  a  thick  stratum  of  black  shales  overlaid 
by  a  sandstone,  full  of  plants. 

At  Mr.  W.  England's  coal  bank,  on  Slash  branch,  same  thickness 
and  characters  as  the  former. 

At  Caroline  furnace,  coal  15  feet  above  the  creek,  mostly  roofed  by 
sandstone,  sometimes  with  one  foot  of  shales.  It  varies  in  thickness 
from  1  foot  to  18  inches. 

On  branch  of  Oak  creek,  on  the  road  to  Amanda  furnace,  Hammer's 
coal,  18  to  24  inches  thick,  under  its  sandstone.  At  this  place  the  coal 
looks  better  than  at  Caroline  furnace. 

At  Amanda  furnace,  coal  10  to  1 8  inches,  under  black  shales.  It 
has  some  coal  brash  at  its  bottom. 

Around  Buena  Vista  and  Greenup  furnaces  this  coal,  8  to  14  inches 
thick,  is  seen  at  some  of  its  outcrops,  near  the  branch  of  the  creek, 
mostly  overlaid  by  sandstone.     At  Bush  creek  it  is  2  feet  thick. 

At  Catlettsburg,  25  feet  below  1  B,  a  coal  is  exposed  in  a  deep  ravine, 
about  half  a  mile  east  of  the  town,  and,  from  its  position,  is  referable  to 
this  1st  A  vein.  It  appears  roofed  by  fire  clay  and  iron  ore,  and  6  to 
8  inches  thick. 

From  Catlettsburg  to  Grayson,  along  the  railroad,  this  coal  is  not 
seen ;  but  at  Grayson  it  is  exposed  on  Dr.  Lansdown's  property,  near 
his  house,  coal  1  foot  thick,  50  feet  above  low  water  of  Little  Sandy, 
where  the  top  of  the  millstone  grit  is  exposed.  This  is  the  only  place 
where  this  coal  was  examined  in  Carter  county. 

Coal  1  B.     In  Greenup  and  Carter  counties  it  was  examined : 

At  Chinch  creek,  Maysville  Coal  Oil  Company,  where  four  openings 
have  been  made  into  the  cannel  coal,  which  is  4  to  4i  feet  thick,  as 
reported  on  the  '■ettion 

At  Indian  cieek,  nheie  the  hank  is  now  concealed  by  debris,  but 
seems  to  have  thr  s^m''  characters  as  the  former.  The  section  is  given 
by  Mr.  Lyon,  1  ol  3  p  450. 

On  Col,  Bradford  s  and  Geo.  Wurtz's  land,  two  miles  south  of  Fulton 
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furnace,  where  two  entries  have  been  made  into  the  same  caime!  coal  as 
the  former.     The  coal  is  there  3i  feet  thick. 

In  the  bed  of  Whetstone  creek,  near  Mr.  John  Steward's  houf5e,  where 
it  is  6  to  10  inches  thick,  half  oannel,  half  bituniinous,  with  abundance 
of  fossil  plants  in  the  shales. 

One  and  a  half  miles  south  of  Kaccoon  furnace,  where  the  cannel  coal 
is  18  to  20  inches  thick,  and  its  shales  are  full  of  Flahellaria  and  Lin- 
gida.  Here  are  two  openings  in  the  bank.  On  the  land  of  Kaccoon 
furnace  the  section  is ; 


Feet. 
6 

Inches . 

3 

Hnrd  sandstone 

Bitumiiions  ooiil 

Bkek,  bitomiaous,  and  micaceona  shales,  with  planta  and  Linjuiu... 

Camiel  coal ]  i  i 

Half  a  mile  from  this  place,  on  the  land  of  Buffalo  furnace,  it  ii 


Feet. 

Inches. 

3 

a 

Near  Raccoon  fornaee,  40  feet  above  No.  1  A,  it  has  the  same  char- 
acters, and  is  8  inches  thick. 

At  Amanda  funiace,  on  the  hills  facing  the  river,  coal  1  B  is  repre- 
sented only  by  the  black  bituminous  shales  bearing  plants,  especially 
FlaheUaria.  But  back  in  the  hills  it  is  finely  developed.  1st.  At 
White  Oak  branch,  3  feet  thick.  It  is  here  cannel  coal,  with  a  roof  of 
soft  shales,  entirely  covered  with  FlaheUaria.  2d.  At  head  waters  of 
Pond  run  and  Indian  run,  with  the  same  characters.  3d.  At  David- 
son's hollow,  4  miles  west  of  the  furnace,  coal  4  feet  thick,  hiird  cannel, 
appearing  entirely  formed  of  Flahellaria  and  Siigmaria,  visible  in  the 
coal;  roofed  with  coarse  micaceous  gray  shales.  4th.  At  Salisbury's 
hollow,  6  mil^  from  Ashland,  2i  miles  from  railroad,  coal  4^  feet  thick. 
One  foot  of  it  is  bituminous,  separated  by  four  inches  clay  parting  from 
3i  feet  fine  compact  amnel.  5th.  Below  Mr.  Wm.  Morrow's  house,  on 
east  fork  Of  Little  ^ndy,  wheife  it  ie  half  bitumintfuB,  Vbiy  Shaly,  about 
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5  feet  thick,  covered  by  black  slates  and  overlaid  by  12  feet  of  gray 
micaceous  shiiles.  The  Siime  vein  crops  ojt  in  the  hills  around  in  vati- 
ous  stiges  of  development. 

Along  the  railroad  from  Ashland  to  Grayson,  it  is  seen  iu  near  prox- 
imity with  C.  1  C,  (sections,  p.  43,  and  Rep,  2,  p.  35-5.)  At  Star  lln-- 
nace  and  Kilgore's,  it  is  near  the  base  of  the  hills  connected  with  1  C. 

Around  Buena  Vista,  on  the  land  of  Mr.  Means,  it  is  under  gray 
micaceous  shales,  mostly  in  two  members.  The  upper  part,  8  to  14 
inches,  is  coarse  cannel  coal  or  canne!  shales ;  the  lower  part  is  bitumin- 
ous coal,  1  foot  thick.     On  Bush  creek  the  cannel  co;il  is  fine,  bnt  only 

6  inches  thick.  On  Williams'  creek,  near  Mr.  Green's  house,  it  has  also 
fine  cannel  coal,  ten  inches  thick. 

At  and  around  Greenup  furnace,  this  coal  takes  a  great  development. 
It  is  opened  at  many  places,  and  now  worked  for  its  cannel,  rich  in  oil, 
and  of  excellent  quality,  (sect.  p.  42,) 

Near  Hood's  C]-eek,  on  the  land  of  the  Bellfonte  furnace,  coal  1  B  is 
worked  2i  feet  thick,  bituminous.  It  is  roofed  by  brashy  coal  and  gray 
shales,  and  placed  20  feet  above  earthy  sandstone.  It  has  above  it  three 
different  coal  stains,  separated  by  fire  clay  and  iron  ore  in  a  space  of  21 
feet. 

On  the  land  of  the  Pennsylvania  furnace,  this  coal  is  apparently  con- 
nected with  No.  1  C.  Its  palaeontology  is  obscure.  At  least,  I  did  not 
find  characters  evident  enough  to  place  its  different  members  with  cer- 
biinty.     The  section  is  : 


Feet. 

Inthes. 

10 

' 

1 

2 
15 

Near  Gatlettsburg,  coal  1  B  is  opened  on  Horse  branch,  near  the  Ohio 
river,  where  its  roof  of  gray  shales  is  covered  with  beautiful  tjpecimens 
of  its  plants.     Along  Ofitlett's  creek  thei'e  are  two  other  opemng.^  into 
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this  vein.  At  the  three  openings  the  coal  is  bituminous.  (Vide  sec- 
tions in  Mr.  Lyon's  report,  vol.  2,  pp.  357-8.) 

At  Clinton  furnace  it  is  only  a  thin  coal,  half  caiinel. 

At  Grayson,  Carter  county,  it  has  been  worked  in  the  hills  for  the  salt 
works  of  Dr.  Ijansdown.  It  is  there  3  feet  9  inches  thick,  with  3  to  4 
inches  clay  parting.  It  appears  to  be  covered  with  black  bituminous 
eannel  shales.  The  bank  is  now  covered  by  a  slide,  and  could  not  be 
fully  examined.  Along  Little  Sandy,  above  Grayson,  this  coal  crops 
out  at  many  places,  and  is  said  to  be  always  eannel. 

At  Mt.  Savage  furaace  coal  1  B  is  seen  covered  with  gray  shales,  full 
of  plants,  near  the  bed  of  Pritohard's  creek,  half  mUe  from  the  furnace. 
On  the  same  hill,  above  this  bank,  the  main  coal  is  not  formed..  Behind 
the  fiirnaoe,  coal  1  B  keeps  its  pltice  by  its  shales  and  plants  only,  but 
it  has  no  trace  of  coal ;  and  the  main  coal  makes  ife  appearance  20  feet 
higher,  separated  from  the  shales  of  No.  IB  by  a  bank  of  sandstone. 
Both  Pritcbard's  coal  in  creek  and  main  coal  must  be  referred  to  two 
divisions  of  No.  1  B.  The  main  coal  has  at  its  bottom  a  brash  coal, 
with  abundance  of  plants.  This  is  exactly,  though  in  a  larger  scale,  the 
same  position  as  that  of  the  veins  of  Stillwater,  mentioned  above,  (page 
40.) 

Coal  10.  As  a  separate  vein,  it  has  already  been  reported  around 
Buena  Vista  and  Greenup  furnaces,  generally  20  feet  above  1  B.  It  is 
seen  also,  but  unopened,  on  the  land  of  Bellfonte  furnace,  and  especially 
along  the  railroad  from  Ashland,  at  a  variable  distance  from  1  B.  It  is 
worked  3  feet  thick,  just  above  the  railroad,  at  Mr.  Rouse's. 

Ail  along  the  Ohio  river  its  place  is  occupied  by  a  limestone,  and  the 
coal  is  not  formed,  or  is  thin.  In  the  hills  behind  Ironton,  in  Ohio,  it 
has  black  eannel  shales  and  10  inches  coal. 

I  refer  also  to  this  vein  a  thin  coal  at  Catlettsburg,  45  feet  above  1  B, 
and  the  main  coal  of  Chnton  furnace,  30  feet  above  the  caunel  coal  1  B 
exposed  in  the  creek.  The  black  bituminous  shales  of  Mt  Savage  fur- 
nace, evidently  belonging  to  0.  1  C,  have  already  been  mentioned. 

Coal  2d.  Is  probably  the  vein  badly  opened  at  the  head  waters  of 
Chinch  creek,  separated  in  two  parts  by  4  feet  of  shales,  with  plants. 
Each  part  of  the  coal  is  16  inclies  to  2  feet. 

On  Whetstone  creek,  at  Mr.  John  Steward's,  it  is  opened  1  to  3  feet 
thick,  at  six  different  places,  sometimes  half  oannel. 
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At  Raccoon  turnace  its  place  is  marked  100  feet  above  the  creek  by 
a  streak  of  coal  and  a  bank  of  shales. 

This  vein  is  worked  as  the  main  Amanda,  tlie  main  Ironton,  and  the 
main  Ashland  coal,  up  in  the  hills,  generally  4  feet  thick,  including  a 
clay  parting. 

At  Buena  Vista  furnace,  it  is  opened  above  the  church,  3  feet  8  inches 
thick,  with  a  3  inch  bard  shale  parting. 

At  Catlettsburg  its  place  is  not  marked,  unless  it  be  by  a  replacing 


At  Star  furnace  and  Kilgore's,  ifc  varies  in  thickness  from  3i-  to  5 
feet,  including  clay  parting,  and  is  90  feet  above  coal  1  C. 

At  Stiuson's  hills,  and  at  Mt  Savage  furnace,  it  is  marked  by  a  stain 
of  coal  or  a  bed  of  shales,  about  75  feet  above  coal  1  C. 

Coal  %d.  Except  at  Stiuson's  hUls  and  above  Grayson,  both  places 
already  reported,  this  vein  is  not  worked  any  where  in  Greenup  and  Gar- 
ter counties.  The  general  remarks  contain  all  that  can  be  said  about 
these  banks.  The  beds  of  coal  marked  three  feet  and  unopened,  both  at 
the  top  of  the  Amanda  and  Buena  Vista  sections,  are  referred  to  it,  as 
well  as  the  top  coal  banks  of  Raccoon  furnace,  and  of  Mr,  J,  Steward, 
at  Whetstone  creek. 

Coal  4:th.  It  has  not  been  identified  in  Greenup  and  Carter  counties, 
where  the  hills  are  generally  too  low  to  conlain  it.  It  may  be  also  that 
it  has  not  been  formed  in  that  part  of  the  country.  In  Ohio,  opposite 
Ashland,  the  Mahoning  Sandstone  tops  the  hills  without  any  coal  at  it-s 
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3  to  5  ft  C.  3d. 


MORGAN,  BREATHITT,  AND  PART  OP  OWSLEY. 

The  disposition  of  the  coal  strata  in  these  counties  is  not  materially 
diffevent.     The  sec^tion  of  Morgan  county  begins  lower,  and  shows  Wo 

beds  of  coal  below  the 
conglomerate.  The 
section  of  Breathitt 
begins  above  the  con- 
glomerate, and  its  up- 
per coal  No.  3  is  at  a 
somewhat  greater  dis- 
tance from  No.  2.  It 
shows  already  the  in- 
creasing development 
of  the  coal  measures 
to  the  southwest, 

Morgan  and  Breath- 
itt counties  have  cer- 
tainly a  great  abund- 
ance  of  coal.  Most 
of  the  creeks,  in  these 
counties,  are    strewn 


.0  6  ft.  c  I 
a  3  ft.  C.  1 


Conglom.  S.  S. 


Coal  6  inchea. 
Coiil  2  ft. 


6  inches  C, 
4  to  G  ft.  C.  1 


with  pieues  of  coal,  detached  from  unopened,  mostly  unknown,  strata 
buried  in  the  hills. 

Wliat  was  said  of  Muhlenburg,  Ohio,  and  Daviess  counties  of  the 
western  basin,  is  also  true  for  this  part  of  the  eastern  coal  fields.  A  few 
mines  are  worked  near  Jackson,  for  the  trade  of  the  Kentucky  river, 
navigable  for  barges  in  the  winter  months;  a  few  entries  have  been  made 
also  around  West  Liberty  for  an  occasional  transpoi'^tion  on  the  Licking 
river.  But  except  this,  there  is  at  present  very  little  trade  in  the  coals 
of  these  counties.  Their  inexhaustible  deposits  of  combustible  mineral 
will,  at  some  future  time,  become  of  great  value,  at  least  for  home  indus- 
try. The  numerous  outcrops  reported  below  are  only  a  specimen  of 
this  mineral  wealth. 

The  coal  strata  below  the  conglomerate  have  already  been  reported. 
Our  examination,  therefore,  begins  with  : 

Coal  1  A.     In  Morgan  county  it  has  been  seen — 

At  Old  Latham  coal  bank,  head  waters  of  Glady  cresk. 
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On  the  road  from  Hazlegreeo  to  West  Liberty,  in  the  bed  of  Grassy 
creek,  with  bEack  shales  above  it,  but  still  unopened. 

On  Little  Caney,  coal  8  to  12  inches  thick,  overlaid  by  15  feet  of 
black  shales. 

On  waters  of  Caney,  near  Judge  W.  Lykins'  house,  co^sl  3  feet  2 
inches  under  sandstone. 

On  the  same  creek,  and  two  miles  below  the  former,  coal  2  feet  thick 
under  8  Ibet  of  black  shales. 

One  mile  southeast  of  West  Liberty,  near  the  gaide  post,  on  the  road 
to  Louisa,  coal  18  inches  thick,  with  black  shales  above  it. 

In  Breathitt  county  coal  1  A  is,  at  Jackson,  18  inches  thick,  or  more. 
The  bank  has  been  worked,  but  is  now  covered. 

On  Quicksand  river,  three  outcrops  of  this  vein  have  been  reported 
with  the  sections.  Another  outcrop  is  seen  on  South's  and  Breck's 
claim;  coal  14  inches  thick,  roof  of  black  slates. 

On  Troublesome  rivor,  two  outcrops  of  the  same  coal  have  been  men- 
tioned. There  is  still  another,  near  tbe  mouth  of  the  rivor,  in  connection 
with  No.  1  B. 

On  Cane  creek,  No.  1  A  is  only  4  to  G  inches  thick. 

On  Puncheon  Camp  fork,  it  is  15  inches,  and  on  Middle  fork  of 
Kentucky  river,  1  foot,  still  covered  with  black  shales. 

In  Oweley  county,  this  coal  crops  out  at  Jett's  and  Meadow's  creeks, 
as  reported ;  coal  1  foot  thick. 

I  could  not  ascert^n  if  both  the  coal  banks,  the  one  at  Booneville  and 
the  other  on  Back  creek,  three  miles  from  the  town,  belong  to  this  vein. 
At  Booneville,  the  coal  is  said  to  be  20  inches,  bituminous.  It  is  covered 
with  3  feet  of  micaceous  shales,  without  plants,  overlaid  by  8  feet  of 
hard  sandstone,  with  plants ;  very  probably  the  sandstone  of  No.  1  A, 
Both  coal  banks  were  under  water, 

Coid  1  B,  and  its  divisions,  was  seen  in  Morgan  county,  two  miles 
south  of  Ilazelgreen,  where  the  gray  shales  only,  with  abundance  of  their 
characteristic  plants  and  fruits,  are  exposed  iu  the  bed  of  a  branch  of 
Ked  river.  Probably  there  is  a  coal  under  the  shales.  Among  the 
plants  examined,  there  was  an  abundance  of  SpJienopteris  artemisieefolia, 
Brgt.,  very  rare  m  the  American  coal  fields,  though  common  in  Europe, 
and  a  new  Odontopteris,  found  also  in  Illinois,  near  SU  Louis,  on  the 
same  geological  horizon. 
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On  a  bi-dnch  of  Stillwater,  this  coal  has  been  reported  before,  as  well  as 
the  opening  on  Blackwater  creek. 

On  Nicholas'  fork  of  Grassy  creek,  coal  6  inches. 

On  Little  Caney  it  is  of  the  same  thickness,  and  separated  from  coal 
1  C,  3  feet  thick,  by  30  feet  of  shales.  This  last  coal  is  fall  of  steins 
and  poor.  Many  other  outcrops  of  coal  1  B  are  seen  along  Little  Caney ; 
but  they  are  generally  thin. 

On  Elk  creek,  half  a  mile  southeast  of  West  Liberty,  coal  1  B  is 
connected  with  coal  1  A,  about  18  inches  thick,  in  two  beds.  On  the 
same  creek,  at  Mr,  Robert  Casca's,  a  vein  of  coal  1  foot  thick,  and 
another  at  Mr.  Harrison  Cole's,  entirely  cannel,  and  said  to  be  4  feefc 
8  inches,  were  covered,  and  could  not  be  iully  examined.  They  are 
refen'ed  to  this  vein  with  doubt. 

At  low  water  of  the  Licking,  near  West  Liberty,  the  upper  part  of 
1  B  is  6  inches  thick.     It  has  above  it  the  shales  with  the  plants. 

On  Mordecai  creek,  at  Mr.  S.  Schoolfield's,  No.  1  B  Is  finely  developed, 
and  mostly  cannel  coal,  three  to  four  and  a  half  feet  thick,  at  6  diflerent 
openings.  No.  1  A  is  placed  there  20  feet  lower,  as  reported  in  the 
section  of  that  coal. 

At  Mr.  Wni,  Davis',  3  miles  soutlieast  of  West  Liberty,  on  the  waters 
of  Caney,  this  vein  has  2  feet  of  bituminous  coal,  and  further  up,  at  Mr. 
AUen  Cassidy's,  15  inches. 

On  the  land  of  Judge  Lykens,  waters  of  Caney,  it  Is  beautifully  exposed 
at  seven  or  eight  different  openings,  mostly  cannel  coa!.  The  distribu- 
tion is  generally  thus : 


Micaceous  aliaiesoi'  alioily  sandstone  of  van 

oas  thickness. 

Feet. 

Inches. 

At  one  of  the  openings,  the  coal  is  all  bituminous,  though  in  two  parts, 
and  only  two  feet  thick  ;  and  at  a  short  distance  on  the  same  level,  the 
coal  is  cannel  and  4  feet  3  inches  thick.  Down  the  creek  it  is  seen  near 
the  road  much  divided,  as  follows  ; 
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Grnj  metal  and  shales,  with  soma  plants 

Hard  tnieaceoiis  shaiy  sandstone,  without  fossils  -- 

BituininouB  coal 

Claj  parting 

Biluminoiia  coal 

Black  soft  shales,  witii  plants — —  - —  - 

Soft  fire  olaj,n'itii  stigmaria 

Bituminous  coal 


Divisions  like  this  are  interesting  for  explaining  the  multiplication  of 
the  beds  of  this  coal;  whereaSj  in  the  east  they  become  thicker,  and  form 
peculiar  and  separate  strata. 

On  big  branch  of  Lick  fork,  coal  1  B  is  4  inches  thick. 

In  Breathitt  county,  coal  1  B  is  seen  ; 

On  the  watei^  of  Frozen  creek,  near  the  road  to  Jackson,  where  the 
coal  crops  out  all  along  the  creek,  half  eannel,  half  bituminous.  No.  2 
is  about  75  feet  above  it,  and  No.  3  is,  perhaps,  the  bank  formerly  worked 
at  Saml,  Holmes',  and  said  to  be  3  feet  thick.  I  found  there  some  soft 
yellow  shales,  with  plants.  Bat  the  coa!  has  been  covered,  and  could  not 
be  seen.  Another  outcrop  of  coal  in  the  same  vicinity,  at  Mr,  Day's,  is 
also  covered. 

At  Jackson,  coal  1  B  is  worked  4  feet  thick,  at  Mr.  T.  W.  Cardwell's 
mines,  and  at  Messrs.  Jerry  South  &  Sons.  It  is  here  a  good  bituminous 
coal,  with  a  tendency  to  eannel. 

On  Quicksand  creek,  on  Mr.  Strong's  land,  where  it  is  said  to  be  7 
feet  thick,  and  all  eannel.     The  bank  is  covered. 

At  Meat  Scaffold,  branch  of  Quicksand  creek,  where  it  crops  out 
about  8  feet  above  the  level  of  the  creek.  This  branch  is  full  of  pieces 
of  eannel  coal. 

At  Isaac  Risner's,  where  it  was  reported  to  be  13  feet  thick,  I  found  it 
as  follows : 


Feet.       Inches. 


Covered  space,  apparently  black  Ehales --. 

Black  fire  clay  and  stigmaria 

Bitnminous  coal 

Black  bituminous  eannel  slates,  with  two  thin  streaks  of  poor  a 

Gray  Are  clay  and  shales 

Good  biturainoua  coal 

Fire  olaj  below. 
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At  Mr.  Isaac  Back's,  3  miles  f'tom  Jackson,  6  inches,  bituminous  coal 
and  21  inches  cannel;  and  near  by  at  Mr.  Roark'a,  where  it  has  the  same 
thickness. 

The  lower  part  of  this  vein,  covered  with  the  gray  shales  and  plants, 
crops  out  2  feet  thick.  One  hundred  yards  above  the  miil  of  Quick- 
sandj  and  just  opposite  the  mill,  its  upper  part,  2  feet  thick,  underlaid 
by  the  same  shales  and  plants,  is  roofed  by  sandstone. 

At  Judge  Alfred  Combs',  on  Barge  fork  of  Troublesome  creek,  where 
it  is  2i  feet  thick,  half  cannel. 

On  the  Kentucky  river,  at  Thos.  Swells'  bank,  reported  before. 

On  main  left  fork  of  Cane,  coal  20  inches  thick,  with  shales  and 
pknts  at  the  bottom  and  sandstone  above.  Two  of  the  outcrops  on 
the  same  creek  are  reported. 

Coal  2i.  Is  not  much  worked  in  the  counties  under  examination. 
On  head  waters  of  Buck  creek  of  Kentucky  river,  Morgan  county,  it  is 
3  feet  4  inches  thick,  with  a  4  inch  ciay  parting.  It  is  there  named 
Brown's  coal.  The  coal  is  good,  but  whitish,  with  efQoreseence  of  sul- 
phates. 

On  branch  of  Lacey's,  near  Hazlegreen,  where  it  is  the  Swango's  coal, 
it  has  the  same  thickness,  and  same  quality  of  coal,  as  the  former. 

At  West  Liberty,  it  is  the  Hazlerig's  coal,  3  feet  thick,  separated  into 
three  members  by  two  clay  partings.  It  is  there  75  feet  from  the  upper 
member  of  No.  1  B  exposed  at  low  water  of  the  river. 

At  Judge  Lykins'  it  is  not  opened,  bat  has  been  found  in  the  hills 
between  his  upper  and  lower  cannel  coal  banks. 

In  Breathitt  county,  its  place  is  marked  on  Bone  creek  by  21  inches 
of  bituminous  coal. 

About  one  hundred  feet  above  the  cannel  coal  of  Mr.  Roark,  it  is  a!^ 
marked  by  a  streak,  as  well  as  below  Haddocks'  mine ;  but  it  is  un- 
opened at  both  places. 

Coal  No.  3d  is  better  developed  than  the  former;  but  its  place  in  the 
hills  is  too  high  for  convenience.  At  Jackson,  250  feet  above  No.  1  B, 
there  is  a  streak  of  cannel  coal  marking  its  place,  and  it  may  be  found  to 
be  a  good  coal  in  the  hills  around.  It  is  extensively  worked  at  Had- 
dock's mines,  and  is  probably  Mr,  Jno.  Wells'  coal  bank,  near  the  top  of  a 
high  hill,  between  the  Kentucky  and  Troublesome  rivers.  The  coal  is 
said  to  be  4  feet  thick,  and  half  cannel.    It  has  been  opened  before,  but 
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is  now  ciived  ia.     This  coal  wOl  be  found  in  tliick  strata,  neai  the  top  of 
the  highest  hills  of  Quicksand  and  Troublesome  river. 

Its  distribufcioQ  in  Morgan  county  is  the  same  as  in  Breathitt.  It  has 
been  opened  near  West  Liberty,  where  it  is  the  Cox's  coal,  and  tops  the 
highest  hills  of  Caney  creek,  on  the  knd  of  Judge  Lyken. 

LAWRENCE,  JOHNSON,  AND  FLOYD  COUNTIES. 

In  Lawi'cnce,  Johnson,  and  Floyd  counties.  No.  1  B  is,  as  in  Greenup 
county,  generally  at  the  water  level  ;*  but  the  measures  increase  in  thick- 
'  net's,  the  coal  strata  are  placed  at  a  gi'cater 
)  distance,  separated  by  thick  beds  of  sand- 
stone; the  country  is  deeper  cut  and  tlie 
hills  higher.     The  coal  strata  appear  to  follow 
the  same  rate  of  progresdon,  and  are  gen- 
erally more  developed. 

The  observation  formerly  made  for  Breath- 
itt and  Morgan  counties,  about  the  great 
amount  of  coal  still  unknown,  remains  true 
for  these  counties.  The  exportation  is  made 
only  by  the  Louisa  and  Tug  rivers ;  and  as 
long  as  these  rivers  are  not  slacked,  the 
navigation  is  too  precarious  to  admit  of 
active  operations  in  the  exportation  of  the 
coal. 

A  lower  coal,  1  foot  thick,  is  generally 
formed  in  these  counties,  just  at  the  top  of 
the  conglomerate.  It  is  exposed  in  Paints 
creek,  near  Paintsvalle,  in  Johnson  county, 
and  at  some  places  along  Blane  river.  In 
the  boring  of  Warfield  it  is  recorded  6  feet 
thick;  but,  like  the  coal  below  the  conglom- 
erate, the  thickness  is  evidently  overrated 
by  counting  with  it  the  whole  thickness  of 
the  black  elates  forming  the  roof  of  the  coal. 
Coal  1  A  is  apparently  connected  with 
1  B  in  Lawrence  county,  at  Gaiit's  and  Peach  Orchard  mines.  At 
Warfield,  it  is -the  main  coal,  worked  5i-  feet  thick,  70  feet  below  1  B. 


GENERAL  SECTION  OF  LAW- 
RENCE, JOHNSON,  &  FLOYD 

COUNTIES.— 1  IN.    FOK  lOU  FT. 

Top  of  hllla. 

50  f. 

1^^ 

5  feet  C.  3d 

150  f. 



2>^  to  4  feet  C.  2ii. 

140  f. 

a  inches  coal. 

20  f. 

6  iiiobes  coal. 

10  f. 

■BOi 

4  to  6  feet  C.  1  B. 

55  f. 

3  to  3  feet  C.  1  A. 
ISineliescoiiL 

100  f. 

25  f. 

.j'wmvwv.pu' 

Creek. 
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In  Johiiaon  county,  at  and  aroniic!  Paiutsville,  it  is  generally  3  feet 
thick,  coveved  with  sandstone  and  overlaying  a  brash  eoal  with  plants. 
It  is  opened  near  Painisville,  at  Messrs.  Stafford  &  Hammond's,  Its 
place  is  generally  40  to  50  feet  below  1  B.  In  Floyd  county  it  is  of 
the  same  thickoess  and  in  the  same  position.  Opposite  Prestonbnrg  it 
is  3^  feet  thick  and  lies  35  feet  below  I  B. 

Coal  1  B  was  seen  in  Lawrence  county,  at  Mr.  Robert  Esistham's, 
where  it  is  3  feet  thick,  bituminous  coal  and  the  top  canneL  Near  by,  on 
Blane  river,  it  is  two  feet  thick,  and  is  all  cannel. 

On  Louisa  river,  at  Calhoun  mines,  and  at  Peach  Orchard,  it  is  much 
divided,  and  thus  ite  working  is  rendered  troublesome  and  expensive. 

On  Tug  river,  opposite  Louisa,  it  crops  out  under  sandstone,  and  is 
there  a  thin  coal,  roofed  by  cannel  shales,  and  is  seen  also  two  miles 
above,  where  it  is  in  tliree  members,  with  only  8  inches  of  good  coal. 

At  Warfield  it  is  apparently  only  G  inches  thick.  But  it  is  not  certain 
that  this  streak  is  the  only  representative  of  the  vein  in  the  vicinity. 
A  few  miles  down  the  river,  the  dip  of  No.  1  A  being  somewhat  stronger 
than  the  slope  of  the  river,  it  disappears,  and  No.  1  B  makes  its  appear- 
ance near  high  water  level,  and  is  seen  in  a  great  bank  of  black  shales, 
25  to  30  feet  thick,  where  it  is  divided  into  three  veins  of  6  inches  to 
1  foot  eich  Though  ooal  1  B  is  not  opened  at  Warfield,  its  place  is 
evidentl)  miiked  b}  its  position  above  1  A,  and  by  the  presence  of  1 
C,  100  feet  abo\e  it,  and  peife^tl;  well  characterized  by  its  shales  full  of 
stems  and  the  bnihy  nature  of  its  coal. 

This  (.oil  1  B  IS  exposed  along  the  road  from  Warfield  to  Peach 
Orchaid,  espeLiilly  on  Rocktistle  creek,  always  thin. 

Neai  the  load,  ibout  hilf  waj  up  the  river  from  Peach  Orchard  to 
PaintoMlle  in  Johnson  county  it  is  opened  under  a  bank  of  gray 
micaceous  shales,  with  pitnte  of  Lepidodendron,  Flahellaria,  &c.  The 
coal  1*1  bilf  bituminous,  md  is  two  feet  thick  to  the  level  of  the  creek ; 
but  it^  lontr  piit  IS  unco\eied 

Se\  en  miles  below  PdintsviUe,  on  Louisa  river,  it  is  4  to  5  feet  thick, 
mostl)  coaise  einnel  coil 

At  and  aiound  Piestonburg  it  is  the  main  coal,  avera^ng  4  feet. 
Some  oi  it-5  out(,iops  aie  e\pObod  along  the  river  for  15  miles  above 
Prestonbuig 

At  Pdints\ille,  it  ih  wuiked  at  Mr.  Moses  Preston's,  on  Muddy 
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branch,  where  it  ia  of  a  bituminous  character,  with  some  cannel  coal 
at  the  bottom,  iii  all  4  feet  2  inches  thick.  Its  roof  is  a  gray  shsile, 
marked  with  numerous  impressions  of  plants.  It  has  been  opened  also 
afc  a  short  distaace  just  above  Louisa  river,  H  mile  below  Paiatsvilio, 
ICO  feet  above  low  water,  where  it  is  bituminous  coal,  thirty  inches 
thick. 

On  the  land  of  Dr.  H.  F.  Strong,  1  mile  west  of  Paintsville,  No.  1  A 
and  1  B  are  seen  at  their  respective  places,  but  not  opened. 

As  reported  before,  Mr.  Jesse  Wheeler  works  tliis  coal  4  feet  thick  in 
the  same  vicinity. 

Ood  JV6.  1  0.  The  coal  banks  rofcrable  to  this  vein  have  been  all 
mentioned. 

Coal  iVb.  2.  Reported  at  Gavit's  and  Cidhoun's  mines,  on  Louisa 
river,  3  to  4  feet  thick,  mixed  with  clay  partings.  At  Peach  Orchard, 
where  it  is  the  main  and  only  workable  bed.  At  Paintsville  it  has  been 
opened,  but  never  worked,  and  at  Prestonburg  it  is  perhaps  a  coal  said 
to  be  2  to  3  feet  thick,  130  feet  above  main.  I  could  not  see  it.  At 
Warfield  it  is  4  feet  thick,  and  is  sometimes  half  cannel. 

Coal  3(/.  On  account  of  its  high  portion  in  these  counties  it  has  not 
been  examined  to  any  extent  It  is  opened  near  the  top  of  the  hills, 
above  the  falls  of  Blane  river,  Lawi'ence  county,  where  it  is  all  cannel. 
At  Warfield  it  is  said  to  be  7  feet,  and  at  Paintsville  6  feet,  where  it  is 
also  eannel.  The  openings  in  these  three  last  coal  banks  are  very  par- 
tial, and  so  that  I  could  see  only  the  top  shales.  At  Calhoun  mines,  on 
Louisa  river,  it  is  100  feet  above  No.  2,  and  said  to  be  6  feet  thick. 
The  top  layers  exposed  are  a  true  cannel  coal. 

COMPARATIVE    SECTIONS. 

This  report  is  concluded  by  a  sectional  table,  showing  the  compai'ative 
position  of  the  most  important  coal  strata  in  different  parts  of  the  Amer- 
ican coal  fields.  The  number  of  the  sections  could  have  been  much 
increased ;  but  I  hive  deemed  it  best  to  record  only  in  this  table  those 
which  I  consider  as  perfectly  reliable,  and  of  which  I  have  been,  able  to 
compare  the  palmontological  characters,  at  least  at  some  of  their  princi- 
pal horizons.* 

The  remarkable  analogy  of  distribution  of  the  coal  strata,  as  indicated 

rtaintni  tiy  eucli  pnlieoHKriogical  evi^ 
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by  those  sections,  is  thus  put  in  evidence,  and  cannot  be  ascribed  to  any 
ideal  system.  The  order  of  supei-position  of  the  diiTerent  sections  is 
established  on  hthological  and  palseontological  characters.  But  it  is  only 
by  palaeontology  that  the  equivalency  of  the  coal  strata  has  been,  and 
can  be,  established  in  distant  parts  of  the  same  basin,  and  especially  in 
separate  coal  fields.  Therefore  palseontology,  as  applied  to  the  identifi- 
cation of  coal  beds,  can  no  longer  be  conadered  as  a  chimerical  notion. 
Its  practical  advantage  is  at  once  evident.  And  I  have  no  doubt  tliat, 
as  soon  as  it  is  generally  received  as  a  guide  in  the  examination  of  our 
coal  fields,  the  harmony  of  distribution  of  the  coal  strata  will  become 
more  and  more  striking. 

The  sections  made  in  Kentucky  indicate  a  remai-kable  increase  in  the 
thickness  of  the  measures,  especially  of  the  sandstone  strata  towards  the 
southeast.  It  would  have  been  interesting  to  compare  sections  made  in 
the  coal  fields  of  Virginia,  south  of  Charlestown,  and  to  ascertein  how 
fill  this  progression  of  thickness  is  continued.  It  was  impossible  to  get 
reliable  data  on  the  distribution  of  the  coal  in  that  country.  From  what 
I  have  seen  myself,  many  years  ago,  and  especially  from  sections  on 
Coal  river,  kindly  communicated  by  Dr.  I.  H.  Salisbury,  it  appears  that 
coal  No.  1,  with  its  members  B  and  C,  and  perhaps  No.  2,  multiply  and 
form  as  many  as  eight  different  strata.  A  similar  development  is  seen 
in  the  north  anthracite  basin,  of  which  Wilkesbarre  is  the  center.  And 
in  the  same  basin  we  find  another  analogy  in  the  constant  decreasing  of 
the  measures  from  Wilkesbarre  to  the  eastern  edges  of  the  basin  at  Car- 
bondale. 

It  was  also  impossible  to  get  any  well  ascertained  data  from  the  other 
basins  of  the  Anthracite  coal  fields.  The  disturbances  ol'  the  strata  are 
so  marked  in  innumerable  flexures  that  dynamical  geology  has  fiiiled, 
till  now,  to  give  any  indication  about  the  general  distribution  of  the 
veins.  From  pateontological  evidence  I  am  satisfied  that  the  highest 
coal  of  the  Pottsville  and  Tamaqua  basin  is  the  equivalent  of  our  No. 
4th,  and  that  the  measures  do  not  ascend  higher  in  that  part  of  Penn- 
sylvania. It  is  certain  also  that  the  Ug  or  mammoth  vein,  so  generally 
worked  in  the  same  basin,  is  the  equivalent  of  No.  1  B. 

The  1st  section  repi-esenta  the  distribution  of  the  coal  strata  in  Union 
county,  Kentucky,  and  is  perfectly  correct  It  was  made  by  Dr.  D. 
Dale  Owen,  from  borings  and  repeated  measurements. 
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Section  2  is  the  record  of  the  Holloway  boring  at  Henderson,  and 
is  also  perfectly  reliable  for  the  place  of  the  coal  strata  in  this  part  of 
Kentucky. 

Section  3d  belongs  to  Mr.  J.  P.  Lesley's  Blanual  of  Coal.  It  was 
condensed  from  such  numerous  and  authentic  records  as  the  best  geolo- 
gist can  obtain. 

Section  4th  is  another  general  section  of  Pennsylvania  copied  from 
the  State  geological  final  report  of  Pennsylvania.  In  comparing  these 
four  general  sections,  it  becomes  evident  that  the  essential  coal  strata,  viz : 
coal  1  B,  G  4th,  and  0  11th,  come  juat  under  the  same  horizon.  The 
difference  in  the  intermediate  strata  is  not  of  material  importance.  In 
the  section  of  the  Pennsylvania  survey  there  is  a  distance  of  480  feet 
marked  as  barren  of  coal,  contradictory  to  local  sections  of  the  same 
R-eport,  which  show  generally  one  workable  bed,  the  Elkliek  coal-,  and 
sometimes  two,  above  the  Mahoning  Sandstone.  Mr.  Lesley's  section 
has  marked  the  place  of  these  strata.  In  the  same  section  of  the  report, 
there  is  a  group  of  veins,  called  the  Mercer  coal,  which  has  no  equivalent 
in  the  other  sections,  or  which  is  represented  only  by  a  thin  coal. 
Palaeontology  only  could  decide  if  this  Mercer  coal  is  not  the  equivalent 
of  No.  1  B  and  its  subdivisions,  as  it  appears  to  be. 

From  all  the  local  sections  of  the  Pennsylvania  Survey,  two  ascer- 
tained data  are  especially  worth  mentioning.  1st.  The  reliability  of  our 
Carlew  limestone,  which,  in  Pennsylvania,  is  called  I^-eeport  limestone, 
and  is  generally  placed  6  to  15  feet  above  our  No.  3d  coal.  2d,  The 
consistency  of  the  ferriferous  limestone  between  No.  1  B  and  No.  2  in 
the  place  occupied  by  our  coal  1  C.  It  lies,  as  in  Kentucky,  10  to  40 
feet  above  No.  1  B,  and  is  genei-ally  accompamed  by  calcareous  hon 
ores. 

Section  5th,  at  Yellow  creek,  is  given  from  measurements  of  Dr. 
Newberry,  in  his  railroad  survey,  and  from  my  own  palseontological 
examination.  The  distances 'between  the  coal  strata  are  sdd  to  be  too 
great. 

Section  6th  was  made  at  Buena  Vista  and  Greenup  furnaces  fi-om  my 
own  measurements,  compared  with  five  different  sections,  kindly  fur- 
nished by  Mr.  John  Means. 

Section  7th,  made  at  Mount  Savage,  is  exact,  as  far  as  measurements 
by  pocket  level  can  be  rehed  upon. 
64 
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Section  8th  was  taken  at  West  Liberty,  first  by  Dr.  D.  D.  Owen,  and 
afterwards  by  myself.  The  upper  part  of  No.  1  B  crops  ont  in  the  bed 
of  the  river,  and  it  was  impossible  to  ascertain  at  what  distance  this 
member,  one  foot  thick,  is  placed  from  the  main  1  B.  The  distance,  71 
feet,  to  No.  2,  is  too  short  by,  probably,  20  to  30  feet. 

Section  9th,  at  Jackson,  only  shows  No.  3d  coal  as  a  streak  of  coal  6 
inches  thick.  The  section  was  followed  along  a  steep  ravine,  from  the 
bed  of  the  river  to  the  top  of  the  highest  hill.  Though  this  coal  was 
covered,  and  its  palsfiontology  was  not  ascertained,  I  have  no  doubt  of 
its  identity  with  the  Haddock's  coal,  our  No.  3d,  which  is  worked  in  the 
vicinity,  275  feet  above  No.  1  A. 

Section  10th,  at  Peach  Orchard,  was  ascertained  from  measurements 
and  palEeontological  data.  Coal  3d  is  only  marked  by  a  hard  bed  of 
fire  clay,  nearly  limestone,  or  bastard  limestone,  and  a  streak  of  coal, 
and  coal  4th  is  replaced  by  fire  clay  and  iron  ore,  just  at  the  base  of  the 
Mahoning  Sandstone,  which  tops  the  hills,  620  feet  above  low  water  of 
Louisa  river,  and  is  conglomeratic  at  its  top. 

Section  11th,  at  Warfield,  is  made  from  No.  1  A  coal,  at  the  top  of 
the  boring  to  the  highest  hill,  740  feet,  where  all  the  coal  strata  are 
opened,  nearly  on  the  same  vertical  line.  I  refer  the  cannel  coal  vein, 
said  to  be  8  feet  thick,  to  No.  3,  and  not  to  No.  4,  because  it  is  not  placed 
just  below  the  Mahoning  Sandstone,  but  separated  fcom  it  by  about  90 
feet  of  measures,  apparently  shales  and  iron  stone.  I  could  find  no  trace 
of  coal  4th ;  but  the  top  of  the  hill,  except  where  the  Mahoning  Sand- 
stone appears  in  perpendicular  cliffs,  is  covered  with  a  nearly  impenetrable 
thicket  of  brambles,  which  rendered  close  researches  impossible- 
Section  12th  was  taken  at  Wilkesbarre,  in  the  center  of  the  north 
anthracite  basin.  This  and  the  following  sections  were  copied  from  the 
report  of  the  Pennsylvania  survey,  and  were  especially  compiled  from 
borings  and  observations  made  by  the  directors  of  coal  mines.  They  are 
certainly  reliabla  For  Wilkesbarre,  there  is  an  upper  section  contain- 
ing two  beds  of  coal,  which  would  correspond  with  No.  5th  and  6th  coals 
of  Kentucky.  As  this  section  was  not  taken  fi:om  the  same  place  as 
the  lower  part,  and  as  I  could  not  see  any  of  the  reported  coal  beds  so 
as  to  ascertain  their  palEeontology,  it  is  omitted.  Some  coal  beds  of  un- 
workable thickness  are  marked  in  the  section  of  the  Pennsylvania  report 
But  they  are  not  reported  by  Mr.  Lesley,  nor  were  tiiey  marked  in  a 
section  which  I  obtained  of  the  foreman  of  the  mines, 
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SectioQ  13th,  at  Pittston,  is  remarkable  by  the  separation  of  coal  2d 
and  C.  3d,  each  into  two  beds,  separated  by  10  feet  of  shales.  We  have 
seen  the  same  disjunction  of  these  veins  at  Chinch  creek,  and  at  Whet- 
stone creek,  in  Greenup  county. 

Section  llth,  at  Scranton,  is  also  reported  in  Mr.  Lesley's  Maaual, 
with  some  difference. 

Section  15th,  at  Carhondale,  was  obtained  from  Mr.  Ed.  Johnes, 
director  of  the  min^  of  Archibald.  At  Carhondale  the  hiUs  are  too  low, 
and  contain  only  the  coal  2d.  The  3d  coal  is  added  from  the  Archi- 
bald's section,  which  is  about  the  same.  In  this  last  place,  the  distance 
between  0. 1  B  and  2d  is  92,  and  at  Carhondale  95  feet. 
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EXPLANATION  OP  THE  PLATES 

AND 

DESCRIPTION   OF   THE   SPECIES. 


Fig,  1  and  1  a.  Dictyopteris  oMiqua,  Baiiby.  Species  easily  known 
by  the  peculiar  reticulation  of  its  nervules  or  veinlets.  Tig.  1  a  is 
somewhat  enlarged,  and  more  distinctly  elucidates  the  nervation.  Thk 
species  is  sometimes  found  in  coal  No.  1  B,  but  mostly  in  No.  3d. 

rig.  2  and  2  a.  Aldhropteris  Coxiana,  Lsqx.  This  fine  species, 
found  by  Prof.  E.  T.  Cox  and  myself,  at  the  Union  mines,  Livingston 
county,  has  the  leaflets  obliquely  decurring  on  the  rachis,  united  near  the 
base,  oval-ianeeolate  in  outhne,  and  irregularly  sinuate.  The  medial  nerve 
is  thin,  or  scarcely  marked ;  secondary  nerves  thin,  obliquely  arched, 
generally  twice  forked.  T"ig.  2  a,  enlarged  size.  This  species  is  related  to 
Alethopieris  sinuata,  Brgt.,  but  is  evidently  distinct:  by  ita  more  oblique 
nervules,  sometimes  marly  perpendicular  on  the  medial  nerve ;  by  the 
form  of  the  distant  leaflets,  which  are  more  pointed,  united  above  ike  base, 
and  by  a  plane  (not  undulate)  sui-fece.  The  figured  specimen  is  the  best 
which  was  found,  though  the  species  is  abundant  on  the  shales  of  Union 
mines. 

!Fig.  3  and  3  a.  Alethopteris  iSerlii,  Brgt.  Easily  distinguished  from 
its  relative,  Alethoptcns  lonchitica,  Brgt,  by  its  shorter,  broader  leaflets; 
by  the  broad,  flattened  medial  nerve  of  the  leaflets ;  by  the  more  divided 
and  thinner  veinlets,  and  by  its  narrow  rachis.  It  is  especially  found  in 
the  shales  of  coal  No.  3d,  while  Alethopteris  lonchitica  is  a  characteristic 
plant  of  coal  No.  1  B. 

FLATE   II. 

Fig.  1  and  1  a.     Pecopims  arhorescens,  Brgt.     Rachis  thick,  often 

dotted  with  kregular  points,  which  show  the  base  of  obliterated  scales. 

Leaflets  half  round,  irregular  in  size,  united  near  the  base;  nervules 

eimple,  as  marked  in  fig.  1  a,,  which  is  enlarged.     This  species  is  very 
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Fig.  2  and  2  a.  Pecopteris  umta,  Brgt.  It  takes  its  name  from  the 
position  of  the  leaflets,  generally  united  nearly  to  the  top.  The  distant, 
thin,  and  peculiar  nervation  of  this  species  is  marked  in  fig.  2  a,  en- 
larged.    It  has  been  found  till  now  only  in  connection  with  coal  No.  3d. 

Fig.  3  and  3  a.  Pecopteris  argida,  Sfcernb.  Frond  hi  or  perhaps  tri- 
pinnate.  PinniB  long,  about  half  a  foot,  perpendicular  to  the  iTichis  ; 
pinnules  alternate,  long,  narrow,  lanceolate  oval,  obtusely  pointed,  united 
nearly  from  the  middle.  Nervales  thick,  flat,  oblique  to  the  thick  medial 
nerve,  straight,  running  to  the  margin.  The  cellular  tissue  of  the  leaf- 
lets of  this  species  being  soft  and  easily  decomposed,  the  natural  outline, 
either  entirely  or  partially  destroyed,  is  sometimes  changed,  and  the  leaf- 
lets appear  thus,  either  sen-ulate  by  the  protruding  veinlets,  or  as  a 
bundle  of  threadlike  parallel  neiTules,  which  have  been  described  as 
a  peculiar  species.     It  is  found  in  the  shales  of  No.  ith  coal. 

Fig.  4.  RhahdocarpQS  araiatiis,  Lsqx.  This  peculiar  fi'uit  is,  in  its 
outline,  somewhat  like  a  pea-nut.  It  appears  to  have  been  covered  with 
a  woody  envelop  or  shell  about  as  thick  as  a  common  nut-shell.  This 
outer  envelop  is  now  ti-ansformed  into  coai,  and  narrowly  striated.  Un- 
der it,  the  fruit  is  parallelly  ribbed,  dotted  on  the  sur&ce  with  small  holes. 
It  is  borne  on  a  pedicel  about  one  half  inch  long.  I  found  three  speci- 
mens of  this  beautiful  specif  on  Burnt  branch  of  Caney,  near  West 
Liberty,  Morgan  county,  in  the  shal^  of  coal  No.  1  B. 

Fig.  5  and  5  a.  HymmophyUites  Hildreii,  Lsqx.  The  &ond  of  this 
species  appears  much  divided,  alternately  forking.  The  leaflets  ai-e  either 
simple,  linear-oval,  or  enlarged  and  bi  or  tri-lobed.  Bach  division  is 
marked  by  a  single  nerve  descending  to  the  branch  of  the  stem,  which  is 
somewhat  inflated  in  the  middle,  or  marked  by  a  sti-ong  nerve.  This 
species  is  commonly  found  in  the  shales  of  coal  No.  1  B  and  No.  3d. 

Fig.  6  and  6  a.  HymmophyUites  artemdcefoUa,  Brgt.  The  frond  is 
apparently  bi-pinnate!y  divided.  The  leaflets  are  wedge-shaped,  roundish, 
or  eroded  at  the  top,  obliquely  decurring  on  the  rachis,  joined  together 
near  the  base,  and  marked  mth  thin  parallel  veinlets.  This  species 
appears  to  be  rare  in  the  American  coal  fields,  though  common  in 
Europe.  I  found  it  in  a  bed  of  the  shales  of  coal  No.  1  B  in  a  branch  of 
Red  river,  two  miles  south  of  Haalegreen,  Morgan  county. 

Fig.  7.  Neuropteris  vermicularis,  Lsqx.  This  species,  by  the  form 
of  ifce  leaflets,  is  exactly  like  Netiropieris  fiessuosa,  Brgt,,  only  the  baee 
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of  tbe  leaflets  is  round,  and  not  expanded  on  one  side.  Tho  nervation 
is  very  dillerent.  The  veinlets  are  thinner,  more  deeply  or  strongly 
marked,  and  more  distant.  They  ai'e  generally  so  sharply  exposed  that 
they  can  be  detached  from  the  leaflets  lilie  bits  of  hair,  or  like  small 
pieces  of  rain  worms.  This  species  was  found  at  many  places,  only  in 
the  shales  of  coal  No.  1  B.  Generally  the  leaflets  are  detached  from  the 
stem. 

PLATE  in. 

Fig.  1.  Cordaiies  horassifolia,  Ung.  By  its  broad,  long  leaves 
narrowed  at  the  base  and  embracing  the  stem,  generally  cut,  sometimes 
rounded  at  the  top,  with  the  surface  narrowly  striated,  this  species  is 
related  to  the  family  of  the  palm  trees.  It  is  very  common  in  the  shales 
of  most  of  the  coal  strata,  from  the  sub-conglomeratic  coal  of  Arl«insas 
to  No.  1  B,  No.  3d,  No.  4th,  and  even  No.  8th,  of  the  coal  strata  of 
Kentucky. 

Fig.  2  and  2  a.  Leaves  of  Lqtidodendron,  with  an  enlarged  cross 
section  at  fig.  2  a.  These  leaves,  most  common  with  the  shales  of  the 
sub-conglomeratic  coal,  have  been  sometimes  described  as  blades  of  grass, 
or  as  leaves  of  SigiUaria,  or  with  some  peculiar  names.  They  are  vari- 
able in  length,  but  the  form  is  generally  the  sama  When  they  are  found 
entirely  flattened  in  the  shales,  they  appear  as  marked  by  two  parallel 
nerves  in  the  middle. 

Fig.  3.  AsterophyllUes  iuhei'mlata,  Brgt.  I  have  figured,  as  well  as 
possibly  this  kind  of  ear,  composed  of  parallel  rows  of  appressed,  apparently 
oval-obtuse  scales.  These  ears  are  very  abundant  in  the  shales  of  coal 
No.  3d,  but  always  broken,  and  never  attached  to  any  stem.  They  do 
not  appear  to  contain,  within  or  under  the  scales,  any  seeds  or  granules 
Though  they  arc  generally  found  mixed  with  stems  and  leaves  of  Aste- 
rophylKtes,  they  cannot  belong  to  this  genus,  unless  AsteropJiyllites  are 
considered  as  branches  of  Catamites,  and  Asterophyllites  iuherculaia  aa 
a  kind  of  male  flower  or  cone,  bearing  pollen,  attached  immediat-ely  to 
the  trunk  of  Calamiies,  where  it  leaves,  in  falling  fi-om  it,  those  large, 
round  scars,  observed  on  some  species  of  Calamiies.  The  true  fruit,  or 
cones,  of  AsterophyUites  are  much  smaller,  or  appear  to  be  tubercles  or 
nutlets  attached  around  the  stem  in  the  axil  of  the  leaves. 

Fig.  4.  Calamiies  decoraius,  Brgt.  This  fine  species  has  been  con- 
sidered by  some  authors  as  a  variety  of  Calamiies  approzimaius,  Brgt. 
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But  it  appears  truly  different — by  its  well  marked,  very  thinly  striated 
ribs ;  by  its  double  range  of  tubercles  aroimd  the  transversal  line  of 
separation,  and  by  a  thin,  but  well  marked,  line  at  each  side  of  the  ribs. 
It  is  commonly  found  in  the  shales  of  coal  No.  3d,  and  has  not  been 
seen  elsewhere  till  now,  while  CdamiUs  approumatus  abounds  with  coal 
No.  1  B. 

Pig.  5.  Calamites  gracilis,  Lsqx.  This  specie,  without  any  trace  of 
leaves,  has  just  the  appearance  of  a  horse-tail  or  Uquisetum,  and  thus 
may  belong  to  the  genus  Uqiiisetites.  But  the  sheaths  are  not  well 
marked  and  replaced  by  a  thin  coat  of  coaly  matter ;  the  true  genus  of 
the  plant  cannot,  therefore,  be  ascertained.  It  appeara  to  have  lived 
in  water,  being  found  in  the  coal  shales  of  No.  8th  coal,  in  connection 
with  marine  shells  and  a  black  band  limestone. 

PLATE  IV. 

Hg.  1  and  1  a.  AsterophyUites  eqiiisetiformis,  Brgt.  It  has  the 
leaves  in  rows  of  8  to  14  leaflets,  which  are  linear  acute,  from  half  an 
inch  to  one  inch  long,  marked  in  the  middle  by  a  broad  nerve.  Fig.  1  a 
is  enlarged.  The  rachis  is  generally  somewhat  and  irregularly  striated. 
Though  this  species  is  considered  by  some  authors  as  belonging  to  a 
Calamites,  it  has  never  been  found  attached  to  the  stem  of  a  true  Cala- 
mites. It  is  common  from  No.  1  B  to  No.  4th  coal  beds,  most  generally 
with  coal  No.  3d. 

Fig.  2  and  2  a.  Splienophyllum  Schhtlmmii,  Brgt.  Leaves  in  a 
row  of  six  cuneate,  enlarged  leaflets,  which  are  truncate  and  crenulate 
at  the  top.  Veinlets  forking  twice,  nearly  parallel,  and  running  to  each 
of  the  notches  of  the  crenules.  The  number  of  the  veinlets  is  thus  just 
the  same  as  that  of  the  notches,  viz :  about  ten.  This  species,  like  the 
foflowing,  lived  on  the  surface  of  the  water,  where  its  leaflets  were 
expanded.  It  has  the  same  strntigraphical  distribution  as  the  former. 
Fig.  2  a  is  a  leaflet  enlarged  to  show  the  nervation. 

Fig.  3.  Anmilaria  feriilis,  Sternb.  Leaves  in  rows  of  16  to  20, 
oblanceolate,  narrow,  notched  leaflets,  apparently  recurved  along  the 
margins,  and  perhaps  fraitrbearing  under  their  surface  like  the  ferns. 
All  the  European  specimens  figured  of  this  species  have  pointed  leaflets. 
But  I  do  not"  think  that  this  difference  has  a  specific  value.  Another 
species  of  this  genus,  Annvlaria  sphenophylloides,  XJng. ;  very  common 
in  the  shales  of  coal  No.  3d  and  4th ;  has  both  pointed  and  notched 
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leaflets,  sometimes  on  the  same  specimen.  It  differs  only  from  the  one 
figured  here,  by  its  much  smaller  size  and  fewer  leaflets.  Same  range 
of  distribution  as  both  the  former  species. 

Fig.  4  and  4  a.  Lycopodites  cavifolius,  Laqx.  Stem  apparently 
slender,  forking ;  leaflets  imbricated,  lanceolate-oval,  acute,  half  embrac- 
ing the  stem  at  the  base,  concave,  with  an  obsolete  nerve  in  the  middle. 
The  form  of  tbe  leaflet  enlarged  and  figured  at  4  a,  is  taken  from  very 
concave  impressions  on  the  stone.  It  cannot  be  compared  with  any  of 
the  Lycopodites  published  till  now.     Found  in  the  shales  of  coal  No.  1  B. 

Fig.  5.  Sigillaria  corrugata,  Lsqx.  A  species  somewhat  related  to 
Si^laria  dUatata,  Laqs.,  (Penn.  Rep.,  p.  871,  pi.  13,)  but  separated  from 
it  by  its  transversally  wrinkled  surfece  and  its  broader  scars.  Shales  of 
No.  1  B  coal. 
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INTRODUCTORY  LETTER. 


Philadelphia,  November  1,  JSo'J. 
To  David  Dale  Owen,  Stale  Geohgist, : 

SiK :  III  compliance  with  your  instructions,  I  herewith  submit  my 
Report  of  the  Geological  and  Topogiaphical  Survey,  for  detennitiing 
the  western  outcrop  of  the  eastern  coal  field  of  Kentucky,  made  dining 
portions  of"  the  years  1858  and  186S. 

Very  rei^pectfully,  yours, 

JOSEPH  LESLEY,  Jr., 
Assisiani  in  Geological  Survey  of  Kentucky. 
56 
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REPORT. 


:ntrodu€tory 

According  to  instructions  received  at  the  time  of  my  appointment  as 
Assistant  of  the  Geological  Survey  of  Kentucky,  on  the  5th  of  April, 
1858, 1  made  the  necessary  preparations  to  "prosecute  and  extend  the 
Geologico-Topographical  Survey  along  the  margin  of  the  eastern  coal 
field;"  and  for  that  purpose  started  for  headquarters,  at  I^esington,  on 
the  25th  of  August  following,  where  I  was  joined  by  my  Assistant,  Mr, 
Wilham  Whitehead,  and  his  rodman,  and  thence  proceeded  to  Irvine,  in 
Estill  county,  that  being  selected  as  the  most  fitting  point  from  which  to 
commence  the  outcrop  base  line  of  the  eastern  coal  field. 

Work  was  commenced  upon  the  1st  of  September,  and  was  actively 
prosecuted  until  the  13th  of  December,  when  the  party  returned  to 
Lexington,  and  was  disbanded.  During  the  winter  Mr.  Whitehead  was 
employed  in  working  up  the  field  notes  in  the  office,  and  in  obtaining 
data,  such  as  copies  of  surveys  made  by  the  State  and  by  the  Lexington 
and  Big  Sandy  railroad,  the  latter  to  be  incorporated  in  our  own  work. 

The  corps  again  met  at  headquarters,  in  Lexington,  on  the  11th  of 
April,  1859,  and,  proceeding  to  Irvine,  as  before,  started  from  a  point 
near  that  town,  and  pushed  the  line  southwestwardly  until  it  reached  the 
southern  border  of  the  State,  when  the  party  returned  to  Lexington,  and 
wi^  disbanded  on  the  3d  of  Septembei'  last,  since  which  time  the  office 
work  has  been  constantly  in  hand. 

In  running  the  outcrop  base  line,  roads  being  selected,  an  odometer 
was  used  for  the  measurements,  and  a  compass  with  side  telescope  and 
eccentric  kirget  for  the  courses.  The  compass  was  furnished  with  a 
clinometer  for  taking  the  angle  of  the  slopes,  enabling  the  compassman  to 
check  the  barometric  observations  which  were  regularly  taken  at  every 
station  by  the  target-man;  but  as  one  of  the  objects  of  this  survey  was 
to  "  serve  as  the  groundwork  for  the  construction  of  a  correct  geograph- 
ical map  of  the  State,"  it  was  deemed  necessary  to  follow  with  the  spirit 
level,  in  order  not  only  to  fix  poative  starting  points  for  the  barometrie 
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obsevT;itious,  but  also  to  est-iiblish  the  exact  height  above  tide  of  the 
piiiiL-ipil  stations  along  the  line.  These  levels  were  of  additional  value 
foi'de^«rmiEiug  the  dip  of  the  rocks;  while  the  bench  msiiks,  which  may  be 
found  at  nearly  every  fork  of  the  road,  will  remain  as  sure  starting  points 
for  future  S'site  or  county  surveys.  As  experience  has  shown  that  the 
original  notes  of  surveyed  lines,  either  ibr  railways,  turnpikes,  canals, 
riveis,  or  common  roads,  are  mrely  to  be  found  when  wanled,  I  heiewilh 
add  a  table  showing  the  number,  description,  and  localily  of  eacii  bench 
mark,  with  its  elevation  above  low  water  of  the  Ohio  river,  at  Catletts- 
burg,  the  datum  level  of  the  Lexingon  and  Big  Sitndy  railroad,  and 
also  atiove  tide,  as  obtained  from  the  published  leport  of  Mr.  Ellct  on 
the  Mississippi  and  Ohio  livei-s  : 

DESCRIPTIVE  TIBLE  OF  BENCH  MARKS. 


CARTER    COUNTY. 

LEVELS. 

Ab'VTeCat-     Above  tide, 
lettabuig.    ^ 

On  a  sycnmnre,  ^  mile  etiM   (mm   Gmjaon,  and  on   the  left 
bank  of  the  LuiJe  S.iiidy  river 

On   Itia  S.  E.  liomef-Btoae  [tmlow  Htring-cour.-e)  of  the  court- 

10I.07J 
a00.s30 
127.054 
iSG.mi 
m.Ot-0 

no. 9:5 

i::6.276 
137.382 
a[ll.95(l 

TIG  nr 

4      8U 
44      (1 

9      b 
•i 

523 

537.0^9 

On  -.i  tieecli.  M  m'le  eaBt  from  the  Ml.  S.ivtifie  furnace,  and  auu 
feet  fnim  ilie  juiicliun  of  Gnm  b.MiiuL  with  Jif.raifilitofeek.. 

On  n  Indeed,  iS'i  I'eft  above  R.  MtGuire'a  hiwre,  unci  on  ihe 
north  aide  iif  tliH  GMjsun  nnd  Mt.  Savage  fiimnce  mad  ... 

On  a,  white  oak,  in  Wulf  oPtek  vallej,  ne.ir  crossing  of  G.ay- 
flon  arid  W.  Liberty  mad , 

On  a  white  oak,  on  the  Griiyson  Hnti  We.-t  L'bertj  road,  neai 

623.054 
623.071 
G73.UeO 

Oil  11  bee i;h,  on  llie  ri^lit  b.ink  of  [he  Little  Siindy,  oppsite 
the  hi)u.se  uf  lii'eeuup  Cluj,  jnd  ueaf  the  Grecubriar  ereet 

On  an  ash.  -n  the   lert  bank  of  Bruin  treek,  and  at  forks  ol 

On  a  chirrv,  below  -vbijah  Wliitfs  house,  nod  at  a  fork  of  the 
road  leading  to  Tygeil'a  creek 

On  a  beech  aaplin«,  (a^inat;  a  poplur,)  near  H.  M.  SkeRg'a 
hiuse,  at  a  fork  of  the  road  leading  ivestw.udly  to  Olive 
H     P  0 

On     bee  baa       k          e        dedgtoT                eek 
b  d 

On            eaknbddgnd      birenL      e      dB 
k    and              k                  d  ead  n        T   p 

B          L                        e          hem           oLendOie 

0                                       e    ah         C           Eto  e     D 
k 
a           k   f   h 
E             r  ek 
n       m    b         b       ee     b 
W          hdbwepe        kL 
o  k  of  L  ok  Bg      a: 

697.850 

832..5I6 
841.180 

U44.603 
640. 9 J6 

7ie.Gn 

7:!!i.L99 
7:>-'.ltl7 

HosledbyGoOgle 


TOPOGRAPHICAL   REPOP.T   OF   QEOLOaiCAL   8UEVET. 

descriptivf;  ta^le— CiKi'^h.r.,;, 


MORGAN  COUNTY. 


LEVELS. 
3  Ciit-  j  Above  tide. 


;    On  a  Wiicli  oak,  near  Coj'a  house  and  o 


Oi      « 

0: 
m   k    b        b 

D 
B                 k 

s. 

B\TH  COUNT! 

0 

T          ER 

C  T     L  C   UN   Y 


OWSLEY  COLNTY 


lad  IctiJing  from 
L   k 


763. goo 
733.433 

13.T.330 

liati.639 

1267.475 

1985.033 

7!ir..aoo 

1261  .:iOO 

S64.594 

^60.591 

363.66SI 

MS.  669 

asn.iic* 

S41-.0e! 

12^1  i  f 

1268  IH 


JAfK  0\   COUNTY 
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DESCRIPTIVE  TABLE— Continued. 


JACKSON    COUNTY— Continued. 


LEVELS. 
Above  Cat-    AboTO  tide. 


■n  a  liickory,  at  tbo  forks  of  tlio  Big  Hill  and  Manoheati 
road,  on  dividing  ridge  between  War  fork  and  Laurel  fork. 

in  a  white  oak,  in  Indian  creek  valley,  1 ,  600  feet  east  of  the 
jail  in  McKee 

ROCKCASTLE  COUNTY, 
itt  a  large  wtite  oak,  to  the  right  of  the  eonnty  road,  50  feet 
from  tie  Madiaon  turnpike,  and  near  Mr.  Golding's,  o"   ''-  - 
Big  Hill - 

In  a  ebestnut  oafc,  on  the  left  bank  of  R-Ouadstone  creek, 

near  road  ecoBaing  below  house  of  Pleasant  Fiah 

On  the  H.  W.  comer  of  ILc  foundation  wall  of  the  Mount 

Vernon  court-house 

Q  a  black  walnut,  to  the  east  of  the  Crab  Orchard  turnpike, 
and  125  feet  east  of  Wm.  Jones'  house,  and  near  forks  of 

road  to  Skegga' creek 

n  a  sugar  tree,  marked  "6,871,"  standing  on  the  north  side 
of   Skegga'  creek,  1,100  feet  above  Holbert  McCluce'a 


PULASKI  COUNTY, 
n  a  sycamore,  in  the  bed  of  Line  creek,  at  the  juaetioH  of 

the  London,  Crab  Orchard,  and  Somerset  roada 

n  a  black  walnut,  in  Dobbit'a  grave-yard,  near  Dallas  P.  O.  _ 

On  a  post  oak,  on  ridge  at  forks  of  road  to  Buck  creek.  Crab 
Orchard,  and  the  coal  banks 

Low  water  in  Buck  creek,  at  road  crossing  belonW.  R.  Mize'a 


On  a  white  oak,  tc 


g-house 


it  of  Buck  creek,  southeast  of  tt 


867.103 
544 .35a 


1058.590 
417.556 


Dn  a  black  walnut,  near  the  house  of  John  Brotoher  Lee,  t 
the  Rttman's  creek  road,  on  right  bank  of  the  creek,  and 
300  feet  from  road  crossing 

On  a  black  oak,  near  the  mouth  of  Sinking  creek,  and  near 
the  house  of  Woods  Leeoe 

Low  water  of  the  Cumberland  river,  at  Waltsboro' 

On  a  lai^e  elm,  on  the  left  bank  of  the  Cumberland  river, 
near  the  ford  below  Waitsboro' 

On  a  black  oak,  near  Long's  mill,  on  the  South  fork,  and  at 
fork  of  road  leading  to  the  Jaeksboro'  road  

WAYNE  COUNTY. 
On  a  Bugar  tree,  at  the  crora-roads,  at  the  Three  forks  ( 
Sinking  creek 

Summit,  (at  road  crossing,)  dividing  Elk  Spring  from  Big 

Sinking  creek  waters 

On  a  red  oak,  near  tlie  Widow  Goddard's  house,  in  the  Elk 

Spring  valley 

Top  of  the  N.  E.  comer  of  the  N.  door  sill  of  the  Masonic 

hall,  in  the  t«wn  of  Monticello 

On  a  white  oak,  }^  mile  west  of  Newberry  F.  O.,  at  the 

of  the  Ll'lngston  or  old  Alabama  stock  road 

CLINTON  COUNTY. 

On  a  large  black  oak,  near  the  Widow  Owen's  house,  and  atl 

torks  of  road  leading  fo  Rovtena ...  _| 


71S.159 
958.900 
554.417 

340.631 

334.250 
77.700 

107.199 

396.777 


1554.530 
913.556 
1156,764 

1376. S40 


1914.159 
754.900 
1050.417 

836.631 


1298 .5U0 
973.059 
935.019 
970. M85 
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DESCRIPTIVE  TABLE— Continued. 


"S 

CLINTON"  COUNTY— Continued. 

LEVELS. 

J1 

Above  Cat- 
lettsburg. 

Above  tide. 

813.860 
385.653 
523.184 

28 

On  a  black  oak,  between  Spring  creek  and  I.  Sloao'a  house. 

37 

On  a  white  oak,  enat  of  the   Livingston  or  Akbanm  stock 
road,  and  80  feet  north  of  the  Tennosaeo  State  line— 

1019.184 

The  smaller  of  the  two  maps  accompanying  this  Report  is  intended 
to  show  at  a  glance  the  whole  extent  of  the  great  eastern  coal  and  iron 
field  of  Kentucky.  It  was  compiled  from  the  notes  of  the  Survey,  from 
old  maps  in  the  Internal  Improvement  office,  and  from  railroad  surveys, 
upon  the  basis  of  the  large  pubhshed  map  of  the  State,  and  correctmg 
some  of  its  numerous  errors.  New  counties  have  been  inserted,  the 
boundaries  of  one  proposed  In  the  southern  part  of  the  State  are  indi- 
cated, and  many  of  the  present  incorrectly  marked  lines  have  been 
placed  in  their  proper  positions. 

The  second,  or  large  map,  represents  all  the  ground  covered  by  the 
Survey,  and  is  intended  to  show  the  positions  of  the  coal  openings, 
towns,  county  line  crossings,  and  other  points  of  interest ;  as  well  as  a 
portion  of  the  east  and  west  parallel  base  line,  the  materials  of  which 
were  kindly  placed  at  my  disposal  by  Mr.  S.  S.  Lyon. 

The  elevations  upon  this  map  are  shown  by  continuous  horiaontal 
contour  lines,  with  intervals,  representing  §0  feet  of  vertical  bight.  The 
scale  is  three  miles  to  the  inch,  being  a  reduction  from  the  original  plot- 
tings,  upon  a  scale  of  500  feet  to  the  inch. 

During  the  progress  of  the  Survey  specimens  of  coal,  iron  ore,  and 
other  minerals,  were  collected,  as  also  full  suites  of  characteristic  soils 
from  the  different  geological  horizons  traversed.  Attention  was  paid  to 
the  milling  power,  culture  of  the  soil,  pasture  lands,  and  timber,  a  descrip- 
tion of  which,  in  detail,  will  be  found  under  the  head  of  the  different 
counties. 

DESCRIPTION  OF  THE  COURSE  OF  THE  OUTCROP  BASE  LINE. 

Iq  order  to  render  intelligible  the  numerous  references  which  it  will 
be  necessary  to  make  in  the  Report,  I  will  here  describe  the  route  of  the 
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Sarvey,  Ironi  its  oortbern  tevminns,  at  the  toivn  of  Graj'soo.  in  Carter 
county,  to  its  southern  terminus  at  the  Tenn^see  State  ]ine.  Leaving 
GraysoQ  court-house,  the  line  follows  the  Louisa  road  up  the  left  bank  of 
the  Little  Sandy  river  to  the  house  of  John  II.  Vincent ;  thence  across 
to  the  Little  fork  of  the  Little  Sandy,  at  the  mouth  of  Straight  creekj 
up  the  latt-er,  parsing  the  Mount  Savage  furnace,  to  the  mouth  of  Gum 
branch,  where  it  joins  t[;e  detailed  surveys  of  Greenup  and  Carter  coun- 
ties, made  in  1856  and  1857,  under  the  siiperintendonce  of  Sidney  S. 
Lyon. 

Returning  to  Mr.  Vincent's,  the  line  continues  up  the  Little  Sandy  to 
the  mouth  of  WoU  creek,  which  it  follows  to  its  head,  striking  the  river 
again  at  a  school-house,  near  the  forks  of  the  road  to  Elliot's,  and  thence 
keeping  up  to  the  east  of  the  river  to  the  Rock  Spring  meeting  huuse, 
where  it  crosses;  thence  southwestwardly  across  Gimlet  creek  and  Little 
Caney  creeli,  at  a  point  near  its  mouth,  to  Elliot's  mill,  on  Big  Oaney; 
thence  south  to  months  of  Lauve!  and  Open  forks,  and  up  the  latter  to 
its  head,  crossing  the  Carter  county  line  on  the  summit ;  thence  down 
the  North  fork  of  the  Licking  river  to  the  mouth  of  Bear  run. 

Returning  to  Grayson,  a  line  was  run  from  the  court-house  westward 
along  the  old  turnpike  to  Olive  Hill  P.  C,  on  Tygevt's  creek;  thence  up 
Tygert  to  its  heiid,  on  the  ridge  dividing  Carter  from  Rowan  county ; 
thence  to  Kirk's  horse  mill,  and  eo  up  Christie's  branch  of  Triplett 
creek  to  the  ridge  dividing  the  waters  of  Licking  river  from  those  of  the 
Little  Sandy;  thence  along  this  ridge,  crossing  into  Morgan  county,  at 
the  head  of  Judd  Day's  branch  of  Mince's  fork,  to  John  Nichols'  house ; 
thence  in  a  southeast  direction,  crossing  the  Devil  fork,  to  the  head  of 
Bear  run,  and  so  down  the  latter  to  its  mouth,  to  join  the  main  lina 
Fiom  here  the  line  follows  the  North  fork  for  a  few  miles,  and  then 
taking  up  the  town  branch,  and  down  the  Lick  fork  of  Elk  creek,  strikes 
the  Gill's  mill  and  West  Liberty  road,  at  Cox's;  thence  westward  to 
Hampton's  mill,  on  the  Licking  river ;  thence  across,  and  up  Tom'sj  and 
down  Barney's  branch  to  Blackwater  creek ;  thence  in  a  due  west  course 
to  the  head  waters  of  Brushy  creek,  in  Bath  county,  where  it  enters  the 
State  road  le'iding  from  Hazl^'een  to  Mount  Sterling,  and  follows  the 
latter  to  Jelfersonville,  in  Montgomery  county ;  thence  south  across  the 
head  waters  of  Slate  creek  to  Black  creek,  following  the  latter  to  its 
mouth,  and  entering  Estill  county,  at  the  Red  River  Iron  "Works,  from 
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whence  it  follows  Red  river  to  near  the  mouth  of  Hardivicfc's  creek,  and 
up  the  latter  to  the  EstUl  steam  furnace;  thence  down  the  Cow  creek 
Toad  to  Irvine  court-house  and  Estill  Springs.  Returning  to  the  Estill 
furnace,  the  line  talies  along  the  Hazelgreen  road  in  a  southeasterly- 
direction  to  the  "Standing  Eock,"  at  the  cornei's  of  Powell,  Estill,  and 
Owsley  counties;  thence  along  a  ridge  southwardly  to  the  town  of 
Proctor,  oa  the  Kentucky  river ;  thence  down  the  left  bank  of  the  river 
to  the  mouth  of  Sturgeon  creek ;  up  the  latter  to  Samuel  Branden- 
burg's ;  and  thence  along  Brushy  mountain  to  the  Station  Camp  road  at 
Elijah  Hard's;  thence  along  the  Manchester  road  and  county  line  to 
Wild  Dog  creek,  where  it  crosses  into  the  new  county  of  Jackson,  and 
keeps  around  the  heads  of  the  War  fork  of  Station  Camp  creek  to  the 
house  of  Thomas  Carson,  on  the  "  Big  Hill  road,"  and  on  MeCammon's 
branch  of  Laurel  fork  of  Rockcastle ;  thence  down  tlie  waters  of  Indian 
creek  to  McKee  court-house,  and  so  in  a  northeast  direction  to  the  top 
of  the  "Big  Hill;"  thence  due  south  along  the  Madison  State  road  to 
Wm.  Golding's,  where  the  line  enters  Rockcastle  county,  and  follows  the 
county  road  along  the  lidge  dividing  Indian  and  Brush  creeks  to 
Pleasant  Fish's,  on  Roundstone  creek ;  thence  across  and  up  Renfro's 
creek  and  Langford's  branch  to  Mount  Vernon  court-house. 

IVom  Mount  Vernon  a  line  follows  the  Crab  Orchard  turnpike  to  the 
point  where  it  crosses  the  Rockcastle  river.  From  this  line  the  main 
line  takes  off  at  a  point  near  L.  Langford's,  and  rans  down  the  East 
fork  of  Skeggs'  creek  to  H.  McOlure's,  near  the  mouth  of  the  West 
fork,  whence  another  branch  line  descends  the  creek  southeastward  to  the 
Rockcastle  river.  From  H.  McClure's  house  the  line  follows  a  county 
road,  crossing  the  West  fork  at  Mink's,  and  thence  around  the  heads  of 
Eagle  creek  and  down  Mill  creek  to  Line  creek,  at  the  forks  of  the 
Crab  Orchard,  Somerset,  and  London  roads,  in  Pulaski  county;  thence 
down  Line  creek  to  its  mouth.  Returning  to  the  forks  of  the  roads,  ifc 
crones  in  an  easterly  course  to  Sinking  Valley,  and  thence  to  the  cross 
roads  at  Dallas  P.  O.,  from  which  point  it  runs  southeastwardly  to  a 
deserted  cabin,  at  the  head  of  Whetstone  creek;  thence  southwest  to 
tho  Bend  meeting-house,  in  the  valley  of  Buck  creek,  and  so  across  to 
the  Long  Hollow ;  up  the  latter  and  down  the  Blazed  Hollow  to  Pit- 
man's creek,  crossing  it  at  G.  Meece's,  and  thence  down  it  to  John  B. 
Lee's,  at  the  crossing  of  the  Somerset  and  Goal  Banks  road;  thence 
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along  this  road  for  six  miles  to  the  former  place.  Keturmng  to  Leo's, 
the  line  follows  the  right  bank  of  the  creek  to  John  Beatty's,  when  it 
strikes  over  to  Waitsboro',  oa  the  Cumberland  river.  Crossing  the  river 
at  the  lower  ford,  it  runs  soutjieast  to  Long's  mill,  on  the  Big  south  fork ; 
thence  southwardly  across  Cedar  and  Middle  Sinking  creeks,  to  the 
Three  Forks  of  Big  Sinking  creek,  in  Wayne  county ;  thence  up  the  Dry 
fork  to  its  head,  and  down  a  branch  of  Elk  Spring  creek  to  the  Monti- 
cello  and  Rock  creek  road;  thence  along  said  road,  in  a  northwest  direc- 
tion, to  Monticello  court-house.  From  here  the  line  follows  the  Monti- 
cello  and  Albany  road,  ci'ossing  Beaver  creek  at  Ard's  ford,  and  Otter 
creek  at  Phillips'  Mill,  to  John  Wade's  on  Indian  creek,  in  Clinton 
county;  thence  south,  by  the  way  of  Wade's 'gap,  to 'Squire  Guinn's 
house,  on  Smith's  creek,  (from  here  a  line  wa^  run  southwest  to  Albany 
court-house,)  and  so  across  to  James  Givens,  on  the  Livingston  or  Ala- 
bama stock  road,  in  Spring  creek  valley ;  thence  up  the  creek  to  Long's 
gap.  Returning  to  Givens,  the  line  runs  due  south  through  Elliott's 
cross  roads  to  the  Tennessee  State  line,  at  a  point  to  the  south  of  John 
Crouche's  house,  on  the  waters  of  Wolf  river, 

GENERAL  GEOLOGICAL  DESCRIPTION. 

The  traveler  from  Frankfort,  directing  his  steps  towards  Virginia  or 
North  Carohna,  by  any  of  the  great  routes,  will,  after  passing  over  the 
so  called  ''blue-grass  country,"  encounter  a  belt  of  cone-shaped  hills, 
extending  from  tlie  Ohio  river  soutliwestwardly  towards  Tennessee.  These 
hills  are  often  found  in  groups,  fiimiliarly  known  as  the  "  Gi-een  River 
Knobs,"  "Estill  Knobs,"  "Red  River  Knobs,"  &c.,  and  are  eoinposed 
of  the  ohve-colored  shales  and  overlying  grit  stones  of  the  Devonian 
system,  known  in  the  reports  of  this  survey  as  the  Knobstoue  Forma- 
tion. They  have  for  their  bases  the  Devonian  black  slates,  and  are  fre- 
quently capped  with  limestone — a  fine  instance  being  that  of  the  Sweet 
Lick  Knob,  near  the  Estill  Springs,  rising  to  a  height  of  more  than  five 
hundred  feet  above  the  Kentucky  river,  the  outline  of  which,  with  that  of 
many  other  knobs  in  the  vicinity,  gives  a  peculiar  charm  to  the  scenery 
of  this  portion  of  the  State. 

Having  passed  this  line  of  knobs,  the  ti-aveler  has  ^irly  entered  the 
gi-eat  Appalachian  coal  field.  He  passes  over  in  succession  the  black 
slates,  olive-colored  shales  and  sandstone  just  mentioned,  the  sub-car- 
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boniferous  limestones,  the  sub-congloraei'ate  eoal  and  iron  ore  series,  and 
capping  all,  the  massive  conglomerate  or  millstone  grit,  which,  in  its 
turn,  forms  the  true  base  of  the  coal  measui^es  which  stretch  on  to  the 
confines  of  Virginia. 

This  series  of  formations  sinks  towards  the  southeast  in  a  great  wav^ 
the  crest  of  which  being  broken  off  towards  the  northwest,  presents  that 
hne  of  bluffs  and  hill-slopes  which  forms  the  commencement  of  the 
"  mountain  district "  of  Eastern  Kentucky,  But  the  crest  Une  of  this 
great  wave,  running  northeast  and  southwest,  is,  itself,  undulating,  rising 
and  falling  in  a  seiies,  as  it  were,  of  cross-waves  of  no  great  length  and 
depth,  but  quite  sufficient  to  determiiie  the  principal  lines  of  drainage  out 
from  the  mountain  counti-y  to  the  plain. 

Along  the  eroded  crest  of  this  great  wave,  the  outcrop  base  line  was 
run,  not  only  defining  thus  the  irregularly  shaped  margin  of  the  coal 
field,  but  also  supplying  material  for  the  construction  of  the  profile 
which  accompanies  map  No.  2,  and  represents  a  nearly  straight  Hne, 
extending  from  Grayson,  in  Carter  county,  to  a  point  on  the  Tennessee 
State  line,  one  half  mile  south  of  Elliott's  cross-roads,  in  Clinton  county. 
The  base  of  this  profile  is  equivalent  to  a  hdght  of  four  hundred  foot 
abovG  tide  in  the  Gulf  of  Mexico.  The  same  base  was  used  in  the  con- 
struction of  all  the  profile  sections  which  appear  in  the  detailed  reports 
upon  the  counties. 

The  lowest  formation  which  appears  upon  the  main  profile  is  that  of 
the  knobstone.  The  thickness  of  this  rock  vari^  between  three  hun- 
dred and  fifty  and  five  hundred  and  fifty  feet,  the  measurements  being 
approximate,  as  but  few  opportunities  occurred  for  obtaining  whole  sec- 
tions of  the  formation.  The  lower  and  larger  portion  is  composed  of 
olive-colored  mud  rock,  with  pretty  generally  disseminated  nodular 
masses  of  earthy  iron  ore.  From  this  horizon  flow  the  numerous  chaly- 
beate spring  of  eastern  Kentucky.  The  upper  portion  is  a  thin-bedded 
and  generally  fine-gnuned  sandstone,  also  olive-tinted,  containing,  as  a 
characteristic  fosaU,  a  cock-tail  fucoid,  similar  in  appearance  to  that  of 
the  caudi-galli  grit  formation  of  northern  New  York.  Portions  of  this 
rock  are  valuable  for  building  purposes ;  and  firom  certain  strata,  fine- 
grained grindstones  are  ohtained. 

The  streams  which  cut  through  this  formation,  flow  in  broad,  flat-bot- 
tomed valleys,  with  gently  sloping  ddes,  and  produce,  during  the  first 
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few  years  of  cultivation,  huch  a^  is  here  in  vogue,  from  aevea  to  thirteen 
barrels  of  eom  to  the  acre.  It  must  be  borne  in  mind  that  these  bot- 
toms recei\e  the  nashings  from  the  overlying  limestones,  and,  also,  that 
the  above  average  yield  will  not  hold  good  for  the  longer  settled  distrlcfe, 
as  the  system  of  fuming  is  verj'  imperfect,  and  little  or  no  attention  is 
paid  to  manuring  or  draining.  It  is  upon  these  bottoms  that  the 
greater  number  of  espeiiments  have  been  made  in  the  culture  of  sor- 
ghum, or  Chinese  sugar  cane.  Here,  also,  grows,  in  its  greatest  perfection, 
the  sugar  tree,  which,  with  the  other  maples,  the  white  oak,  and  the  beech, 
make  up  the  principal  timber.  The  beech  is  found  near  the  top  of  the 
formation,  and  only  there  when  the  neighboring  hills  are  capped  with 
limestone. 

Next  in  order,  above  the  knobstone  formation,  comes  that  of  the  sub- 
carboniferous  or  mountiiin  limestone,  extending  along  the  whole  Une,  but 
thickening  southwestwardly  from  seventy  feet,  on  Tygert's  creek,  to 
over  four  hundred  feet  at  the  Poplar  Mountain,  in  Clinton  county.  It 
is  composed  of  alternating  white,  grey,  and  hnif-eolored  layers  of  rock, 
varying  in  quality  from  the  most  argillaceous  claystone  to  the  pui'est 
plaster  limestone.  Clear  and  copious  springs  constantly  mark  the  junc- 
tion of  this  limestone  formation  with  the  underlying  knobstone ;  and  its 
lowest  strata  contain,  in  many  places,  large,  dark-green  flint  pebbles, 
which,  judging  from  present  appearances,  must  have  been  extensively 
quanied  by  the  Indiai^.  Traces  of  lead  are  found  through  the  center 
of  this  formation,  but  not  in  sufficient  quantities  to  be  of  value. 

The  drainage  through  this  formation  is  peculiar,  and  deserves  more 
than  a  passing  notice.  The  valleys  are  dish  shaped,  broad  and  shallow, 
and  rarely  have  streams  running  through  them ;  for  the  water  issuing 
from  the  very  numerous  springs  is  carried  down  through  sink-holes  and 
cracks  in  the  cavernous  strata  below,  and  often  re-appears  at  the  surfitce 
only  to  take  another  plunge  before  it  gushes  out  at  last  in  some  never- 
fmling  spring,  near  the  mouth  of  the  valley.  "We  have  thus  valleys  which 
are  technically  dry,  the  bottom  being  a  mere  series  of  dry,  crater-shaped 
holes,  which,  with  proper  treatment,  may  be  made  to  supply  with  neces- 
sary water  the  cattle  of  this  really  admirable  grazhig  portion  of  the 
mountain  district  of  the  State.  To  the  topogmpher,  however,  no  coun- 
try could  be  more  difficult  to  work  over;  and  not  unfrequently  a  stranger 
would  be  entirely  at  a  loss  to  guess  the  direction  of  up  stream  from 
down. 
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The  soil  of  the  viiileys  just  desoribed  is  generally  a  tough  clay  mixed 
with  sand,  where  the  overlying  millstoae  grit  series  forms  the  escarp- 
ments on  each  side;  but  it  is  not  unusual  to  see  large  portions  of  the 
.side  slopes  bare.  As  near  as  I  could  f^certiun  it,  seven  barrels  to  the 
acre  is  the  average  crop  of  corn  for  this  formation,  although  land  freshly 
broken  up  and  properly  tended  will  yield  fi-om  ten  to  twelve  barrels  to 
the  acre.  Clover  and  other  gi-asses  thrive  well,  and  could  be  made  prof- 
itable, if  taken  in  connection  with  cattle  raising,  upon  the  top  lands 
overlooking  these  limestone  valleys. 

The  timber  is  principally  white  oak  and  beech ;  but  black,  red,  and 
post  oak,  together  with  red  cedar,  white  walnut,  poplar,  buckeye,  and 
hickory,  are  common.  Pawpaw  throughout,  and  the  muscadine  grape  in 
the  southern  portion  of  the  district,  mark  this  foi-mation. 

Overlying  the  sub-carboniferous  limestone  comes  the  miUstone  grit 
formation,  which  may  he  described  in  two  divisions,  the  lower  of  which 
is  made  up  of  alternating  sandstones  and  shales  inclosing  beds  of  coal 
and  iron  ore,  and  the  upper  a  massive,  coarse-grained,  ferruginous  sand- 
rock,  contjuning  pebbles.  This  sand  rock  I  shall  hereafter,  in  this  report, 
make  mention  of  as  the,  conglom&'de,  and  the  underlying  strata  as  the 
suh-conghmerate  coals,  iron  ores,  &c.  Though  unexposed  at  the  start- 
ing point  of  the  section,  I  feel  safe  in  saying  that  its  entire  thickness 
under  the  town  of  Grayson  is  not  over  ninety  feet,  a  thickness  which 
increases  in  the  usual  direction  (S.  W.)  until  it  has  become  305  feet  in 
the  Poplar  mountain  before  mentioned.  This,  and  the  other  formations 
with  it,  it  must  here  be  understood,  not  only  tUckm  southwestwardly, 
but  also  rise  into  the  dr  in  that  direction,  as  may  be  seen  in  the  profile, 
where  the  top  of  the  conglomerate,  below  Grayson,  is  five  hundred  feet 
above  tide,  whilst  in  the  Poplar  mountain  it  is  seventeen  hundred  feet 
above  tide. 

The  study  of  this  millstone  grit  formation  is  of  peculiar  interest  to 
the  fiirmer,  the  geologist,  and  tho  civil  engineer :  to  the  farmer,  because 
he  may  feed  large  flocks  of  sheep  upon  the  table  land  above  it«  cliffs 
and  upon  the  rocky  slopes  below,  which  now  lie  waste,  and  thereby 
introduce  a  new  and  profitable  culture  requiring  but  little  fencing  or 
other  labor ;  to  the  geologist,  on  account  of  its  many  changes  in  thick- 
ness and  material ;  and  to  the  engineer,  because  here  he  meets  with  his 
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greatest  difficulty  in  the  improvement  of  river  navigatioB  and  in  tbe 
construction  of  railways. 

The  two  members  of  this  formation  thicken,  as  remarked  abovCj  in  a 
southwest  direction,  but  not  proportionally,  as  I  will  now  endeavor  to 
show.  At  the  northern  end  of  the  outcrop  line,  the  conglomerate  aver- 
ages about  90  feet  in  thickness,  and  is  undei"laid  by  a  few  feet  of  some- 
what ferruginous  shales  containing  a  thin  coalj  whilst  upon  the  dividing 
ridge  between  Tygert  and  Triplett  creeks,  and  the  waters  of  the  North 
Fork  of  Licking  river,  the  former  has  attained  a  thickness  of  150  feet, 
and  is  underlaid  by  eight  feet  of  shale  containing  a  well-defined  bed  of 
iron  ore  and  a  twelve  inch  vein  of  coal.  To  the  east  of  this,  on  Devil 
Fork,  the  same  vein  of  coal  is  five  inches  thick,  whilst  on  one  of  the 
branches  of  Miner's  Fork,  the  whole  lower  scries  is  entirely  gone; 
one  hundred  and  forty-eight  feet  of  the  conglomerate  resting  immedi- 
ately upon  the  sub-carboniferous  limestone.  Thin  strealis  of  coal  are 
jammed  iu  between  the  layers  of  the  base  of  the  conglomerate,  and  even 
inlaid  in  the  heai-t  of  the  solid  rock  all  along  the  line.  In  Estill  county 
the  sub-conglomerate  series  has  attained  a  thickness  of  50  feet,  inclosing 
a  workable  bed  of  valuable  iron  ore  and  a  vein  of  good  coal  twenty- 
seven  inches  in  thickness.  The  conglomerate  here  measures  196  feet. 
To  the  east  of  this,  at  a  point  known  as  the  Standing  Rock,  Mr.  Lyon 
informs  me  that  he  found  the  upper  member  of  this  formation  to  be  '210 
feet  thick,  and  the  lower  member  50  feet,  consisting  here  of  two  feet  of 
thin  shaly  sandstone,  a  one  and  a  half  inch  vein  of  coal,  and  forty-eight 
fee*^  of  shales  containing  block  and  kidney  ores. 

Between  this  point,  however,  and  the  southera  terminus  of  the  line,  a 
gi-eat  change  is  seen  to  take  place,  the  upper  member  nowhere  now 
exceeding  80  feet  in  thickness,  whilst  the  lower  has  increased  to  an 
average  thickne^  of  225  feet,  and  contains  two  workable  and  three  thin 
beds  of  coal,  together  with  three  distinct  beds  of  shale  containing  h'on 
ore.  The  point  of  cliange  lies  geographically  between  the  top  of  the 
ridge  dividing  the  Red  river  waters  from  those  of  the  Kentucky  river, 
and  the  valley  of  the  Kentucky  liver  itself.  After  a  careful  esaminar 
tion  of  this  part  of  the  fine,  especially  of  the  lidge  dividing  Miller  and 
StufHebean  from  Hell  creek,  and  also  of  the  prongs  of  this  ridge  which 
lie  between  the  waters  of  Sinking  and  Contrary  creeks,  I  am  not  left 
in  doubt  that  the  lower  portion  of  the  upper  or  conglomeratic  member 
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excliiingea  its  character  for  that  of  an  alternating  mass  of  sandstone, 
shales,  and  shaly  sandstones  similar  fOj  and  therefore  apparently  increas- 
ing the  thickness,  of  the  lower  member  of  the  formation.  The  sub-con- 
glomerate  coal  before  mentioned  holds  its  place  at  the  base  of  the 
formation  with  the  addition  of  later  beds  which  came  in  above;  and  the 
whole  is  capped  and  protected  by  that  unchanged  upper  part  of  the 
massive  sand  rock  which  appears  upon  tho  hill-tops  and  ridges  of  the 
Conti'ary  creek  waters  in  cliffs  of  80  feet. 

The  upper  or  conglomerate  member  of  the  formation  gives  great 
character  to  the  topography  of  the  country,  producing  long,  narrow, 
and  steep-sided  ridges,  which  give  out  at  right  angles  similar  naiTOW  but 
shorter  ridges,  and  these,  in  their  turn,  are  fringed,  as  it  were,  with  similarly 
formed  still  smaller  fingers.  Over  this  whole  system  of  ridges  along 
the  eastern  margin  of  the  coal  field  lie,  thinly  spread,  the  lowest  layers 
of  tho  lower  coal  measures,  in  the  midst  of  which  the  streams  of  the 
country  take  their  rise.  At  first  these  waters  flow  along  valleys  smoothly 
cut  in  the  coal  rocks  themselves,  until  the  top  of  the  conglomerate  is 
reached,  when  suddenly,  and  usually  with  a  single  leap  of  from  fifty 
to  eighty  feet,  they  plunge  into  gulfs  worn  out  in  the  edges  of  this 
massive  rock.  Thenceforth  they  flow  along  between  high  natural  walls 
until  they  reach  the  gently  sloping  terraces  of  the  sub-conglomerate 
series,  after  which  their  way  hes  tlirough  the  underlying  limestoneSj 
knobstones,  and  black  slates  towards  the  comparatively  level  country 
beyond. 

The  soil  of  the  millstone  grit  formation  is  poor,  yielding,  when  first 
broken  up,  an  average  of  only  five  barrels  of  corn  to  the  acre,  although 
this  number  has  been  increased  to  seven  and  eight  in  certain  local- 
ities, and  by  careful  cultivation  can  undoubtedly  be  made  even  more. 
Fruit  grows  admirably  upon  the  slopes;  and  my  attention  was  called 
to  the  fact,  during  the  two  seasons  of  our  field  work,  that,  unlike  the 
fruit  growing  upon  the  lower  limestone  benches,  it  had  here  escaped 
the  frosts. 

The  timber  is  varied,  the  principal  kinds  being  chestnut  and  oak,  with 
yellow  poplar,  linden,  buckeye,  spruce  pine  or  hemlock,  and  yellow  pine, 
with  heavy  underbrush  of  the  same;  holly,  ivy,  and  laurel,  and  occa- 
sionally pawpaw.  The  pine  grows  immediately  upon  the  top,  and  some- 
times at  the  base  of  the  conglomei'ate  member.    Laurel  always  fringes 
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the  top  edge  of  tbe  bluITs.  Holly  aad  hemlock  are  found  m  the  imme- 
diate debris  of  the  cliff!  The  ivy  climbs  the  rugged  fiices  of  the  rocks. 
This  is  the  characteristic  vegetation  of  the  conglomerate  member  of 
this  formation  as  we  traced  it  along  the  whole  linej  and'fotind  it  only  in 
this  geolo^cal  connection. 

The  next  formation  in  the  upper  order  is  that  of  the  true  coal  meas- 
ure ;  but  as  the  liae  passed  along  the  thinned  out  edges  of  its  lower 
members,  there  is  little  at  pi-esent  to  be  described  in  this  report  on  that 
foi-matjon.  It  presents  to  the  eye  a  surface  contour  of  gently  sloping 
hills,  composed  for  the  most  part  of  fen'uginous  variegated  shales,  con- 
taining the  mere  thinned  out  edges  of  those  coal  veins,  which  to  the 
southeast  and  eastj  become  of  such  importance. 

The  portion  of  this  formation  above  described  is  rich  in  for^t  trees 
of  large  gi'owth,  principally  white  oak,  chestnut  oak,  and  chestnut ;  the 
bark  of  the  chesnut  oak  being  valuable  for  tanning  purposes;  there  are 
also  red  oali,  mountain  maple,  dogwood,  and  poplai',  the  last  being  the 
principal  wood  used  in  the  country  for  building.  Yellow  pine  is  com- 
mon.    White  pine  is  not  met  with  upon  this  geological  horizon. 

This  ridge  soil  is  poor ;  bat  its  forests  afford  a  thick  crop  of  tender 
underbrush  and  mast,  upon  which  large  numbers  of  cattle  and  hogs  are 
annually  fattened  for  home  consumption  or  the  market. 

From  observations  made  during  the  progress  of  tliis  Survey,  the  fol- 
lowing deductions  present  themselves : 

1.  That  the  mar^n  of  the  coal  field  is  everywhere  marked  by  bluffs 
of  the  conglomerate  member  of  the  millstone  grit  formation. 

2.  That  the  carboniferous  formations  and  those  underlying  them  dip 
to  the  southeast  in  a  great  wave,  which  is  not  symmetrically  formed,  as 
may  be  seen  by  refemng  to  the  profile  sections  of  tlie  counties— partic- 
ularly those  of  Morgan  and  Pulaski. 

3.  That  this  great  wave  is  itself  crossed  by  undulations,  which  rise 
and  fell  in  a  series,  as  it  were,  of  cross  waves,  of  no  great  height  and 
depth,  but  which,  running,  as  they  do,  in  a  northeast  and  southwest 
direction,  are  quite  sufficient  to  determine  the  principal  lines  of  drainage 
out  from  the  mountain  countiy  into  the  plain. 

4.  That  all  the  formations  examined  along  the  line,  from  the  Devonian 
black  slates  upward  to  the  true  coal  measures,  thicken  and  rise  into  the 
air  in  a  southwest  dii'ectiou. 
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5.  That  the  lowest  coal,  and,  consequently,  the  one  which  marks  the 
margin  of  the  field,  is  a  s«b-conglomerato  coal,  varying  in  its  thickness, 
but  persistent  throughout  the  whole  extent  of  the  line. 

6.  That  certain  species  of  trees  murk  certain  geological  formations ; 
the  beech  and  red  cedar,  for  insteince,  being  characteristic  of  the  lime- 
stone series,  whilst  the  hemlock,  holly,  and  laurel,  mark  the  conglom- 
erate. 

7.  That  the  soil  of  this  portion  of  the  mountain  district  is  not  so  rich 
as  that  of  central  Kentucky,  yet  is  susceptible  of  great  improvement^ 
and  that,  in  all  the  counties  traversed  by  the  outcrop  base  line,  the  pro- 
portion of  fair  tillable  land  is  sufficient  to  supply  the  wants  of  a  much 
lai^er  farming  and  mining  population  than  that  which  now  exists ;  also, 
that  the  poorer  slopes  or  ridge  lands  are  admirably  adapted  to  the  rais- 
ing of  cattle  and  sheep ;  and  in  the  southernmost  counties  the  grape 
could  be  grown  with  success,  especially  if  planted  upon  the  warm  lime- 
stone benchffi  of  the  east  and  west  valleys, 

8.  That  the  amount  of  mineral  lying  idle  for  want  of  the  means 
of  exportation  is  enormous,  and  deserves  the  particular  attention 
of  the  iron  manufacturer ;  also,  that  when  the  still  gi'eater  mineral  wealth 
lying  beyond,  in  the  heart  of  the  coal  and  iron  field,  shall  have  been 
explored,  by  a  continuation  of  the  present  survey,  additional  inducements 
will  be  oflered  for  the  development  of  this  wealth ;  and  that  the  numer- 
ous main  roads  running  in  an  east-southeast  direction  through  this  field, 
afford  excellent  opportunities  for  such  a  survey. 

CARTER  COUNTY. 

The  drainage  of  this  county  is  effected  through  the  valleys  of  the 
Little  Sandy  river  and  Tygert's  creek  and  their  fciibutaries,  which  divide 
the  county,  in  a  manner,  into  three  sections.  The  first  and  smallest 
lies  to  the  east  of  the  county  seat,  and  is  composed  of  the  true  coal 
measures,  a  description  of  which  was  given  in  Sidney  S.  Lyon's  detaUed 
report  of  the  Greenup  county  survey.  The  second,  or  middle  section, 
comprises  the  high  lands  lying  between  the  two  streams  mentioned 
above,  and  contains  the  sub-conglomerate  coal  and  iron  ore  beds.  The 
third  section,  west  of  Tygert's  creek,  owes  its  topographical  features 
mainly  to  the  conglomerate,  which  caps  the  ridge  dividing  Carter  from 
Rowan,  and  thus  protects  certain  outliers  of  the  sub-conglomerate  coal. 
The  southern  line  of  the  county  follows  a  high  water  shed,  the  top  of 
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■\\hieh  averages  ],400  feet  above  tide,  and  is  formed  of  coal  meaRiira 
ehiiies.  Iq  this  water  sbed,  the  two  streams  before  mentioned  take  their 
lise ;  the  Little  Sindy  flowing  along  the  general  line  of  strike  in  an 
east  of  north  course,  cutting  its  bed  down  through  the  conglomerate 
along  its  whole  length  to  near  the  Greenup  county  line;  Tygert's  creek 
flowing  in  the  same  direction  mostly  through  the  niilletone  giitj  lime- 
stone, and  knob  formations.  By  a  rererence  to  the  coal  field  map,  it 
will  be  seen  that  about  two  thirds  of  the  area  of  this  county  contains 
the  lower  coal  bed,  which,  as  fer  as  my  observation  went,  never  exceeds 
twenty-two  inches  in  thickness,  and  is  frequently  lost  altogether :  at  no 
point  does  it  present  inducements  for  mining  beyond  the  demands  of  a 
sti-ict  home  consumption.  This  coal,  with  its  thinned  and  overlying 
conglomerate,  sinks  under  water  level  to  form  a  canoe-shaped  basin 
along  the  line  of  the  Little  Sandy  river,  about  tbe  center  of  which  the 
now  abandoned  salt  wells  have  been  sunk.  Grayson  court-house  stands 
near  the  north  end  of  this  basin,  on  the  slope  of  a  hill  formed  of  the 
lower  coal  measure  shale*.  Three  distinct  coal  beds  show  themselves  in 
this  immediate  vicinity ;  the  lowest,  which  is  the  first  above  the  conglom- 
erate, crops  out  in  the  bed  of  the  river  just  above  the  mouth  of  Stin- 
son's  creek.  It  measures  six  inches  in  thickness,  and  has  been  mined 
for  blacksmithing  purposes.  Thirty-five  feet  above  it  is  another  bed, 
from  sis  to  eight  inches  thick,  which  I  believe  to  be  the  equivalent  of 
that  which  shows  itself  along  the  bed  of  Town  branch,  and  which  has 
been  strack  in  Mr.  Carter's  well,  at  a  depth  of  thirty  feet  below  the 
Bur&ce.  One  hundred  and  four  feet  above  it  is  a  third,  which  has  been 
opened  by  Robert  Carter,  Esq.,  in  tbe  hill  to  tbe  northwest  of  the  court- 
house. It  presents  itself  as  a  double  bed ;  that  is,  two  bands  of  fiiir 
bituminous  coal,  each  18  inches  thick,  are  separated  by  29^  inches  of 
shale,  and  they  are  probably  the  equivalents  of  the  two  members  of  the 
Stinson's  creek  cannel  coal,  though  of  inferior  quality.  (Six  openings 
have  been  made  in  this  Stinson's  creek  coal  vein,  at  the  head  of  Tar 
Kilo  branch  of  Stinson's  creek,  which,  at  the  time  of  my  visit  in  Octo- 
ber, 1858,  were  being  actively  worked.)  An  average  section,  made  up 
from  each,  gives 
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Specimens  of  both  the  upper  (inil  lower  por'ions  vvei'e  sent  to  Dr.  U. 
Peter  for  an^ilys's.  Tlie  lower,  or  good  band,  is  that  used  io  the  manu- 
facture of  oil  at  one  of  the  ^tablishiiieiits  in  Ashland. 

The  following  section  ivili  give  a  good  idea  of  the  stratification  about 
Grayson: 
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The  top  ot  the  conglomeiate  must  be  but  i  few  ieet  below  the  river 
at  Grajson  ilthongh  at  the  fiist  bait  boiings  np  the  mei  ifc  is  25  feet 
below  the  suittoe  md  at  the  Middle  Li  k  below  the  house  of  Doctor 
Lansdown,  the  probable  center  point  of  the  canoe-sliaped  basin  before 
mentioned,  it  is  50  feet  below  the  surface. 

The  Carter  coal  vein  shows  itself  near  Ward's,  to  the  west  of  the 
mouth  of  Straight  creek;  and  the  hills  between  the  two,  on  the  west  side 
of  the  river,  show  teiTaces  at  (ha  proper  heights  where  it  should  come 
in ;  but  none  of  the  hills  to  the  west  of  the  river  are  high  enough  to  take 
in  the  "Twin  Coal"  of  Greenup  county.  The  area  of  this  bed  west  of 
the  Little  Sundy  river  miiat  be  necessarily  em  dl,  inasmu  h  as  the  strata 
rise  more  rapidly  thiin  the  stie;ims,  the  evidence  of  which  may  be  had 
along  the  route  of  our  line  towards  Tygoi-t's  oi-eek,  where,  upon  the  ridge 
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dhidmg  tbit  stiexm  from  BaiTett's  creek,  the  Poplar  Plains  road  cuts 
into  the  ^uh-carboniferons  iim^tone.  The  following  section  across  the 
county  will  expliin  this  more  fully: 


At  the  Tygeits' creek  li  1^  i  1  i  i  i  m  ntioned  is  seventy 
feet  thick,  and  above,  to  the  east;,  west,  and  southweat,  are  found  constant 
indications  of  the  sub-conglomerate  ii-on  ore  dispersed  through  the  shales 
which  form  the  surface  soil  of  this  section  of  the  country.  Near 
J.  James'  house,  on  Barrett's  creek,  for  instance,  at  a  point  where  the 
limestone  dips  under  the  stream,  a  section  is  exposed,  showing  fifteen 
feet  of  calcareous  shale,  containing  masses  of  earthy  iron  ore  in  sejims. 
I  was  unable,  however,  to  find  any  bed  of  it  thick  enough  to  work, 
though  such  may  exist ;  in  which  case,  should  the  Lexington  and  Big 
Sandy  railway  ever  be  completed,  this  will  undoubtedly  become  an  iron 
making  region ;  and  as  a  farming  district  it  is  unsurpassed  by  any  in 
the  county. 

Above  the  bridge,  and  1,800  feet  below  Rice's  saw-mill,  the  bottom 
of  the  sub-carboniferous  hmestone,  marked  by  flint  pebbles,  rises  out  of 
the  creek,  and  the  latter,  from  this  point  to  the  forks,  a  distance  of  over 
twelve  miles,  runs  in  the  underlying  knobstone. 

In  nearly  every  one  of  the  valleys  cutting  into  the  western  slope  of 
the  ridge  which  divides  Little  Sandy  river  from  Tygert's  creek,  the  sab- 
conglomerate  coal  has  been  seen,  and  in  some  few  instances  has  been 
worked,  always  occurring  immediately  over  the  sub-carboniferous  lime- 
stone, averaging  not  more  than  eight  inches  in  thickness,  and  never 
exceeding  twenty-two.  This  same  vein  has  been  worked  by  Mr,  Pelfry, 
one  mile  below  the  head  of  Laurel  Fork  of  Little  Sandy  river,  where 
it  is  eight  inches  thick,  and  excellent  for  blacksmith's  use.  One  half 
mile  up  Lick  branch  of  Tygert,  it  is  eighteen  inchts  thick.     It  is  in  this 

Sub-oongloai8rata  maasares.    L.  Sub-oavbonlfer- 
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neighborhood,  just  above  the  house  of  Mr.  Pelfry,  that  a  fine  spring 
issues  from  between  tho  knobstoue  and  limestone,  the  lower  member 
of  the  latter  being  of  a  dead  white  color,  and  showing  signs  of  lead  ore. 
'  I  was  assured  that  at  long  intervals  during  the  last  forty  years  small 
r|uantities  of  that  ore  have  been  extracted.  Although  I  heard  of  many 
such  localities  throughout  the  county,  this  was  the  only  one  I  was  able 
to  find,  as  information  respecting  them  is  for  the  most  part  traditional, 
and  jealously  kept  secret. 

In  connection  with  the  vein  of  coal  last  mentioned  the  underlying  iron 
ore  is  found,  but  not  in  any  instance,  when  examined,  was  it  present 
as  a  workable  vein. 

It  will  thus  be  seen  that,  although  two  thirds  of  the  area  of  this  coun- 
ty properly  belongs  to  the  coal  field,  yet  the  sub-conglomerate  coal  is 
only  accessible  upon  the  spurs  that  flank  the  valley  of  Tygert's  creek, 
and  upon  the  line  of  the  Little  Sandy  river,  between  Laurel  and  Gimlet 
cr^ks ;  and  also,  that  the  true  coal  measures  are  confined  entirely  to 
tiiat  portion  of  the  county  lying  east  of  the  Little  Sandy  river,  with  the 
exception,  as  I  mentioned  before,  of  tho  lower  workable  bed,  which  does 
extend  across  that  river,  showing  itself  in  the  hUls  around  and  to  the 
south  of  Grayson, 

A  large  portion  of  Carter  county  is  still  in  forest,  particularly  tho  two 
great  water-shed  ridges  which  mn  through  it  in  a  north  and  south  direc- 
tion, and  are  more  or  less  inaccessible  on  account  of  the  high  bluffs  of 
massive  sandstone  which  underlie  tlie  coat  mea-sures.  These  hill-tops 
present  few  inducements  to  the  fiirmer,  who  prefers  the  richer  lands  of 
the  valley  of  Tygert's  creek,  where  a  broad  bottom,  eat  out  of  the  shales 
of  the  knobstone  formation,  yields  ample  crops  of  corn.  The  gently 
sloping  sandstone  and  limestone  terraces  which  flank  this  valley  along 
nearly  its  whole  length,  afford  also  excellent  grain  and  grass  crops.  The 
IJttle  Sandy  river,  on  the  contrary,  cuts  its  valley  through  the  con- 
glomerate, and  winds  between  high  cliffs  from  near  its  head  to  the  region 
of  the  salt-works,  where  the  valley  widens  and  presents  a  warm,  sandy, 
loamy,  and  pretty  generally  cultivated  soil.  I  would  here  call  attention 
to  an  indigenous  gi'owth  of  these  bottoms.  I  refer  to  the  C]-anbeiTy, 
which,  owing  to  the  natural  facilities  of  the  country  around  Grayson, 
could  be  cultivated  with  success  and  profit,  especially  upon  the  lower  of 
the  two  bottoms  of  the  river,  which  could  be  flooded  in  the  fiill,  after 
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sowing  time,  and  thus  remain  until  spring,  wlien  the  V'ater  could  be 
drawn  oil'  and  tlie  proper  cuitivation  commence. 

ROWAN  COUNTY. 

Tlie  outcrop  of  the  coal  field  extends  along  the  eastern  edge  and 
southern  corner  of  tliis  new  coaaty,  covering  a  very  smalt  portion  ofita 
surface,  in  fact,  embracing  only  the  upper  portion  of  the  ridge  dividing 
the  waters  of  Tygert  and  Triplett  ci^eeks,  and  of  the  ridge  between  Chris- 
tie's branch  of  Triplett  and  Miner's  branch  of  the  North  Fork  of  Licking 
river.  The  dr'ainage  of  the  county  is  chiefly  through  the  valleys  of  Trip- 
lett creek,  and  the  eastern  tributaries  of  Fox  creek.  These  head  up  in 
the  ridges  before  named,  and  flow  into  t!ie  Licking  river  tlirougli  tiie  sub- 
carboniferous  limestone,  knobstone,  and  black  slates.  The  main  body  of 
the  county  may  be  said  to  be  composed  of  the  knob  formation,  the 
ridges  being  capped  with  limestone,  and  the  miiin  water  courses  exposing 
the  underlying  slates.  The  outcrop  base  line  suiTey  passes  through  the 
soulheast  corner  of  the  county,  mostly  upon  high  ridge  land,  and  pre- 
sents the  following  traits :  The  top  of  the  knobstone  is  first  seen  on  the 
head  waters  of  Triplett,  near  Kirk's  horse  mill,  with  30  feet  exposed  of 
sub-carboniferous  limestone  over  it,  the  lowest  stratunr  of  which  is  flinty. 
Above  the  limestone  is  a  red  clay,  containing  nodular  iron  oi'e.  The 
coal  bed  coming  next  above,  is  wanting  at  this  point,  but  farther  up  the 
st-.eam,  near  Sanford's  store,  a  thin  seim  shows  itself  immedial:ely  under 
the  yellow  sand  rock  of  the  conglomeriite  member. 

To  the  south  of  this,  on  Judd  Diiy's  branch  of  Miner's  Fork,  below 
the  house  of  John  C.  Lykens,  tliis  sub-conglomerate  coal  is  also  wanting, 
one  hundred  and  forty-eight  feet  of  the  massive  sand  rock,  in  a  magnifi- 
cent clilf,  resting  directly  upon  the  limestone.  But,  at  a  point  to  the 
north  of  this,  on  Miner's  Fork,  the  coal  lias  been  miued  by  Henry 
Upperhart  12  inches  thick. 

The  lidges  in  this  soutbeaatern  corner  of  the  county  are  made  by  the 
conglomerate  member  of  the  millstone  grit  ibiniation,  covered  witii  tlie 
lower  feiTuginous  shales  of  the  coal  measures,  which  give  to  the  tops  of 
the  ridges  a  peculiar  potato-sliaped  form.  In  these  shales  I  w;^  able  to 
trace,  70  feet  above  the  conglomei-ate,  a  thin  seam  of  coal,  protected  by 
a  plate  of  sandstone,  the  undoubted  equivalent  of  that  coal  bed  which 
crops  out  in  Town  branch,  near  Gr^.y&ou.  None  of  these  hills,  howe^'er, 
are  hi^b  enough  to  take  in  the  low  main  bed  of  Urayson.     Tlie  laad  in 
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this  section  of  the  county  is  poor,  anH  gives  the  usual  ridge  timljer  of 
this  formation — white  oak,  chestnut,  and  chestimt  oak,  with  some  few 
hemlocks,  and  a  heiivy  undergrowth  of  the  same,  mingled  with  black 
jack.     The  following  section  shows  the  geology : 

Feet. 
278  feeb— Shales,  oontiiining  frraTellr  iron  ore  niid  n  seam  of  oonl  70  feet  nbove  the  base.,     90 

Ifjg  feet— Cimsloiuerate  mejiiber  nf  raillaWne  grit - — 150 

L™ep  memlier,  contiUiiliig  looallj  the  Bub-coiisiomemte  coal  and  iron  ore 8 


0  Tup  of  kuobawne  fiirniJtLoti. 

MORGAN   COUNTY. 

The  outcrop  of  the  coal  field  is  defiued  b}'  an  irregularly  scolloped 
line,  near  the  western  boundaries  of  this  county.  It  follows  the  contour 
lines  of  the  ricSge  between  Miner's  and  Devil  forks,  (crossing  the  fatter 
at  the  intersection  of  the  We^t  Liberty  and  Morehead  road,)  and  the 
dividing  ridge  between  the  North  fork  and  the  main  Licking  river; 
crones  the  latter  at  a  point  half  way  between  the  mouths  of  Grassy 
and  Blaekwater  creeks,  and  runs  down  the  left  baidc  of  the  livev  into 
Bath  county,  at  the  nose  of  the  ridge  between  the  river  and  Beaver 
creek.  By  reference  to  the  map,  it  will  be  seen  that  nearly  the  whole 
area  of  the  county  is  thus  included  in  the  coal  field ;  althoiighj  per- 
haps, not  more  tlian  one  third  of  it  may  be  said  to  contain  tiie  main  coal 
beds  above  the  conglomerate,  which,  as  shown  in  the  Report  of  1867, 
(vol.  3,  p.  1-58,)  crop  out  in  the  vicinity  of  West  Liberty.  This  is 
owing  to  the  fact  that  that  town  lies  in  a  basin  very  similar,  no  doubt,  in 
shape,  to  tliat  of  tha  Little  Sandy  river;  hence  the  coal  beds  which  are 
found  and  mined  upon  Mordecai  and  Caney  creeks,  and  upon  the  Elk 
fork  of  Licking,  rise  rapidly  like  the  equivalent  coal  beds  of  Stinson's 
creek,  in  Carter  county,  towards  the  northwest,  and  are  lost  in  the  air, 
as  is  shown  in  the  following  section  of  the  formation  fi-om  West  Liberty 
down  the  Lidiing  river,  across  the  western  boundary  of  the  county  to 
Triplett  creek,  the  mouth  of  which  is  in  the  Devonian  black  slates : 
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In  order  to  define  the  outcrop  of  the  sub-conglomerate  coal,  the  base 
line  was  run  too  far  to  the  westward  to  take  in  these  caonel  coais  of  West 
liberty,  which  deserve  a  thorough  examination  in  the  fiiture  course  of  the 
survey.  I  would  tuke  occasion  to  say  that  the  main  road,  which  passes 
through  this  section  of  the  State,  is  admirably  adapted  for  getting  a  sec- 
tion of  the  rocks  across  the  coal  fields,  its  course  being  east  southeast 
through  Morgan  and  Floyd  counties,  and  across  PU;c  county,  through 
Pikeville  to  the  Virginia  line — such  a  line  would  have  the  advantage  of 
exposures  along  two  rivers,  the  Licking  and  the  West  fork  of  tlie  Big 
Sandy,  and  would  cross  and  connect  with  the  main  east  and  west  par- 
allel base  line  just  completed. 

The  sub-conglomerate  coal,  the  outcrop  of  which  has  been  now 
defined,  is  mined  by  stripping  at  many  locaHties;  measuring  upon 
Miner's  fork  12  inches,  and  at  its  crossing  of  Licking  river  one  mile 
below  Hampton's  mill. 

At  a  point  on  Devil  fork  I  found  it  only  4i  inches  thick,  cropping  out 
in  the  bed  of  the  stream  under  the  massive  conglomerate,  which  here 
measures  140  feet  in  thickness.  Wherever  used,  it  has  been  found  to 
be  a  good  blacksmithing  coal.  In  immediate  connection  with,  and  over- 
lying it,  such  a  streak  of  coal  as  has  been  before  mentioned  frequently 
shows  itsellj  especially  near  the  mouth  of  Perry's  run,  below  Hampton's 
mill,  where  it  averaged  one  half  inch  in  thickness  immediately  under- 
neath 50  feet  chffs  of  conglomerate.  The  same  thing  occurs  at  the 
road  crossing  Blactwater  creek,  where  the  coal  measures  li  inches,  and 
rests  upon  ash  colored  shales. 

The  second  coal,  above  the  conglomerate,  shows  itself  upon  our  line 
near  the  house  of  William  Kendall,  in  the  bed  of  the  North  fork  below 
the  month  of  Bear  run,  where  it  measures  twelve  inches,  and  is  protected 
by  a  capping  of  shales  and  shaly  sandstones,  containing  impr^sions  of 
Sigillaria  and  Calamites,  and  is  based  upon  a  hard  sand  rock.  This  coal 
can  be  traced  all  along  the  North  fork  from  Bear  run  to  the  mouth  of 
Town  branch,  and  up  the  latter  for  a  mile,  where  it  measures  9  inches, 
having  been  opened  by  Mr.  Kendall. 

Crossing  the  ridge  froni  this  point  to  the  Lick  fork  of  Elk  fork,  it  is 
again  seen  mined  at  several  points  near  the  house  of  Mr.  Casby,  where 
it  has  increased  in  thickness  to  IG  inches.  This  vein  can  be  traced 
down  the  Lick  fork  to  its  junction,  at  Mr.  Cos's,  with  the  Big  branch, 
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and  also  up  tlie  latter  sti^eam  to  near  its  head.  The  liills  ia  this  vicinity 
are,  in  some  justaaces,  high  enough  to  bike  in  the  lower  main  cannel 
coal  bed  oi'  West  Liberty;  but  I  could  neither  find  nor  hear  of  any  out- 
crop. Judging  from  this  circumstance,  and  from  the  visibly  rapid  dip 
of  the  strata  southeastward,  I  am  led  to  believe  that  no  veins  of  worka- 
ble coal  will  be  found  west  of  the  ridge  between  Elk  and  Liok  forks,  and 
the  ridge  between  Gra^y  and  Caney  creeks. 

Below  the  house  of  Major  Payton,  and  in  the  bed  of  Shoal  branch,  a 
24  inch  coal  has  once  been  worked,  but  is  now  abandoned.  Farther 
down  the  stream,  but  still  overlying  the  conglomerate,  another  opening, 
also  abandoned  and  filled  up,  has  been  made ;  at  both  points  the  coal  is 
overlaid  with  a  mass  of  compact  shaly  sandstone,  streaked  with  carbon- 
aceous matter,  and  is  probably  the  equivalent  of  the  Casby  vein. 

Oa  the  south  side  of  the  Licking  river  there  are  indications  of  this 
same  bed  in  Tom's  branch  of  Gn^sy  creek,  near  the  school-house,  and 
also  in  Barney's  branch,  above  the  house  of  Miles  Kash,  both  resting 
upon  ferruginous  shales,  and  having  for  capping  alternate  layers  of  fos- 
siliferous  shaly  sandstone  and  shales. 

The  sub-conglomerate  iron  ore  is  traceable  along  the  outcrops  of 
Morgan  county,  but  nowhere  showed  itself  on  our  line  in  workable 
quantities.  Indications  along  Biaekwater  creek  lead  me  to  think  that  it 
may  thicken  in  that  du-ection,  so  as  to  become  of  value. 

The  western  half  of  the  county  embodies  the  conglomerate  member 
of  the  millstone  grit  formation,  beneath  rounded  ridge  cappings  of  soft 
ferruginous  shales  and  shaly  sandstones,  over  which  are  scattered 
farms,  hemmed  in  by  forests  of  white  and  chestimt  oak,  surrounded  by 
precipices  of  conglomerate. 

BATH  COUNTY. 

But  a  small  portion  of  this  county,  viz :  the  southeast  corner,  is 
included  in  the  coal  area,  and  contains  only  the  sub-conglomerate  bed. 
Its  outcrop  may  be  defined  as  following  the  contour  lines  of  the  ridge 
which  divides  the  head  waters  of  Gilladio  and  Indian  branches  of  Red 
river  from  the  head  waters  of  Beaver,  Biaekwater,  Duck,  and  Salt  Lick 
creeks,  as  far  west  as  the  head  of  Slate  creek.  In  this  county,  for  the 
first  time,  we  met  the  sub-conglomerate  coal  as  a  double  vein  of  work- 
able thickness.  Upon  Clear  creek  there  are  "three  feet  of  coal  with  a 
clay  parting  of  one  foot."  It  is  principully  mined  near  the  head  of  Amet'a 
59 
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bmnch  of  Indian  creek,  where  two  openings,  called  the  "FJower  Hill 
Banks,"  have  been  made  by  Morris  McCormick.  When  I  visited  this 
locality  the  lower  opening  showed  a  coal  of  fifteen  inches  in  thickness. 
The  same  vein,  with  the  same  thickness,  was  opened  further  east,  accom- 
panied by  a  thin  vein  twelve  feet  above,  and  separated  from  it  by  shales. 
The  old  Flower  Hill  opening,  800  feet  northw^t  of  the  first  mentioned, 
and  now  filled  with  water,  the  dip  being  inward,  is  said  to  yield  twenty- 
eight  inches  of  solid  coal.  The  "Tan-yard"  and  "Big"  banks,  owned 
by  the  same  party,  lie  to  the  southeast,  on  another  branch  of  Indian 
creek.  The  coal  here  I  found  to  be  two  feet  and  nine  inches  in  thickness, 
and  about  fifteen  feet  above  the  top  of  the  sub-carboniferous  limestona 
The  same  bed  has  been  lately  opened  still  further  east,  and  of  about 
equal  thickness,  and  perhaps  better  quality.  The  coal  mined  in  this 
vicinity  is  used  by  the  residents,  who  find  it  to  be  much  cheaper  than 
wood,  though  most  of  it  is  sent  to  Mount  Sterling  ibr  blacksmithing 
purposes  and  the  grate. 

The  sub-conglomerate  ores  of  this  county — the  block  and  kidney  ores 
underlying  this  coal  bed — rest  almost  immediately  upon  the  limestone, 
and  are  of  sufficient  tliickness  on  Beaver  creek  to  claim  the  attention  of 
the  iron-master ;  although  at  present  the  bad  roads  and  the  cliif-bound 
structure  of  the  valleys,  together  with  the  totel  want  of  water  navigation, 
are  serious  bars  to  success. 

"  The  Dry  Ridge,"  which  fonns  the  center  of  the  mineral  section  of  this 
county,  attains,  at  the  head  of  MeCormiek's  branch,  an  elevation  of  1300 
feet  above  tide.     I  obtained  here  the  following  section : 

Feet. 
325  feet— Top  of  Drj  Ridge. 

Conglomerate  member lOO 

335  feet — Sub-coQglomerate  member  cont^lng  coal  and  Iron  reina 85 

Sub-oarboniferoufl  limefilone 140 

0  feet — Top  of  knobstoae  formation,  as  seen  juat  above  MoCormiok's  house 0 

One  well  marked  layer  of  the  upper  member  of  the  millstone  grit,  a 
stratum  of  coarse,  rose-colored  sand  rock  easily  disintegrated,  may  very 
well  serve  as  a  guide  in  searching  for  the  sub-conglomerate  coal,  which 
lies  about  60  to  70  feet  below  it. 

The  sharp  summit  of  Dry  Ridge  carries  the  usual  timber,  although 
pine  trees  are  more  common  here  than  along  the  northern  end  of  the 
line.  The  old  State  road  follows  its  crest,  and  the  traveler  has  only  to 
step  to  the  right  or  left  to  find  himself  arrested  at  the  edge  of  high 
precipitous  cliffs,  over  which,  at  short  intervals,  plunge  numberless  waters, 
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wearing  for  themselves  deep  and  narrow  channels  in  the  conglomerate. 
An  interesting  example  of  this  is  found  at  the  Laurel  Spring  meeting- 
house, where  the  stream  falls  over  a  projecting  ledge  to  a  depth  of  110 
feet.  Further  east,  Raccoon  creek  falls  41  feet  down  upon  a  shelving 
mass  of  the  conglomerate,  and  then  with  another  plunge  of  44  feet 
reaches  the  bottom  of  the  gulf.  Instances  of  this  kind  are  common, 
and  though  picturesque  to  the  eye,  present  serious  obstacles  to  the  prof- 
itable working  of  the  coal  and  iron  beds  which  He  below  these  oliffe. 

The  valleys  opening  northward  from  this  ridge  deserve  especial  notice, 
as  their  streams,  after  quickly  catting  through  the  conglomerate,  flow 
along  broad  valleys  in  the  limestone  and  olive  shales  of  the  knob  forma- 
tion, aifording  thus  the  only  good  farming  land  in  this  portion  of  the 
county.  Particular  attention  was  here  paid  to  a  collection  of  the  soils ; 
and  careful  analyses,  made  by  Dr.  Peter,  show  them  to  be  of  a  better 
grade  than  those  usually  found  in  the  same  geological  horizon.  The 
side  slopes  of  these  valleys  are  beautifully  terraced,  and  covered  with 
a  kind  soil,  which,  with  proper  tillage,  would  yield  60  to  70  bushels  of  com 
to  the  acre.  Springs  are  abundant  and  of  two  kinds ;  one  of  cold 
hard  water,  issuing  at  the  base  of  the  limestone;  the  other  a  warm  soft 
water,  issuing  higher  up  in  the  hills,  and  marking  the  place  of  the  coal. 

MONTGOMERY  COUNTY. 

The  southern  and  western  borders  of  this  county  lie  along  the  crest 
of  a  ridge  which  encircles  the  head  waters  of  Slate  creek.  The  top  of 
this  ridge  is  formed  of  the  conglomerate  which  protects  the  .coal,  the 
fringe-like  outcrop  of  which  ovei'looks  the  broad,  knob-filled  valley 
below.  Its  area  is  very  small ;  but  where  opened  up,  it  has  proved  to  be 
of  excellent  quality ;  upon  Petre-trace  and  Hawkins'  branches,  for 
example,  where  Mr.  J.  Wilis  has  mined  it  for  the  Mount  Sterling  mar- 
ket. On  the  ridge  between  the  two  streams  just  named,  I  had  a  good 
opportunity  of  examining  it;  and  fi."oin  observations  at  other  points  I 
find  it  remaining  in  patches,  protected  by  tower-like  masses  of  the  con- 
glomerate, one  of  which,  the  "Pine  Table,"  is  conspicuous  from  a  great 
distance.  In  Wills'  "Hollow  bank"  the  coal  is  double,  the  lower 
poiHon  measuring  eighteen  inches,  and  the  upper  six,  the  two  being 
separated  by  six  feet  of  ash-colored  shales.  Across  tlie  ridge,  to  the 
southwest,  is  the  "Cabin  bank,"  now  worked,  where  the  coal  appears  in 
a  single  vein  of  twenty-four  inches.    One  and  a  half  miles  to  the  north- 
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east  is  the  "Pine  Table  bank,"  where  %5  coa!  measures  twenty  inches, 
with  a  thin  vein  above.  Between  this  and  the  Cabin  bank  is  another 
opening,  showing  a  thickness  of  coal  from  eighteen  to  twenty-two  inches. 
One  and  a  half  miles  to  the  southeast  of  Wills'  banks,  Mr.  Jaa.  Ballard 
has  opened  coal  twenty  inches  thick.  The  coal  is  thinner  here  than  at 
McCormick's,  further  east,  and  lies  but  a  few  feet  above  the  limestone, 
and  thirty-six  feet  under  the  conglomerate,  showing  thus  a  thinning  also 
of  the  accompanying  measures.  The  sub-conglomerate  iron  ore  does 
not  make  its  appearance  here  in  any  force. 

The  top  of  this  boundary  ridge  produces  fine  chestnut  and  white  oak 
trees;  whilst  the  lower  benches  of  the  limestone  show  a  growth  of  sugar 
tree,  locust,  buckeye,  linden,  and  poplar,  and  yield  about  ten  barrels  of 
corn  to  the  acre. 

Slate  creek  drains  this  part  of  Montgomery  county,  cutting  through 
the  limestones,  which  mes^ure  about  the  same  as  on  Beaver  creek,  and 
through  the  knobstone,  which  is  3S0  feet  in  thickness,  into  the  black 
elates ;  then  winding  about  in  the  latter  until  it  enters  Bath  county.  In 
its  bed,  opposite  Mr.  Willis'  house,  are  exposed  in  the  olive  shales  three 
distinct,  thin  beds  of  nodular  iron  ore,  traceable  for  a  long  distance  «p 
the  valley.  Further  down,  after  having  passed  into  the  black  slates, 
black  sulphur  springs  become  common.  A  fine  one  issues  near  the 
forks  of  the  road  to  Flute's  mill,  and  another  on  Sycamore  creek  to  the 
southwest  of  Jeffersonville,  near  the  house  of  'Squire  Halley.  The  val- 
ley is  broad,  and  studded  with  conical  hills  formed  of  the  knobstone. 
These  knobs  border  the  southern  line  of  the  county,  and  occasionally, 
when  capped  with  the  conglomerate,  attain  a  considerable  height,  as  is  the 
case  with  the  "  Pilot  Knob,"  between  Black  and  Lulbegrud  creeks, 
remarkable  for  its  millstone  quarries. 

POWELL  COUNTY. 

The  northern  limits  of  this  county  follow  a  ridge  which  runs  nearly 
east  and  west,  whilst  the  southern  line  follows  one  running  in  a  northwest 
and  southeast  course,  tlie  two  nearly  meeting  at  the  western  end,  to 
allow  just  room  enough  for  the  passage  of  Red  river,  which  flows  in 
a  due  west  couree  through  the  entire  length  of  the  county.  One  half  of 
its  area  is  covered  with  the  sub-conglomerate  coal  bed,  the  outcrop  of 
which  may  be  defined  as  following  around  the  ridg^  lyii^g  to  tho  north 
and  south  of  the  river,  as  far  up  as  the  mouth  of  GiUadie  tbrk,  below 
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which  it  crosses;  more  than  haif  of  the  area  of  this  coal  bed  ie  there- 
fore under  water  level. 

Ked  riyer,  which,  with  its  tiihutaries,  drains  the  entire  comity,  enters 
from  Morgan  county  through  cliffs  of  the  conglomerate;  runs  westward 
through  the  sub-carboniferous  limestone  and  knobatone,  and  encounters 
the  Devonian  black  slates  first  near  the  forks.  Thi-ough  these  it  winds 
until  it  abruptly  turns  and  breaks  out  of  the  county  near  the  Red  River 
Iron  Works. 

As  the  outcrop  base  line  crosses  merely  the  extreme  western  corner  of 
the  county,  in  the  black  slates,  I  had  but  little  opportunity  to  examine 
the  coal.  Mr.  Lyon,  whose  base  line  runs  through  the  southern  corner 
of  the  county,  informs  me  that  he  found  the  coal  near  the  head  of  Grain- 
ing Block  creek,  and  upon  little  South  fork,  but  only  as  a  streak. 
Judging  from  its  outcrops  just  over  the  line  in  Estill  county,  this  thin- 
ning out  is  only  local ;  for  north  of  Red  river  the  bed  of  the  "  Pine 
Table "  and  "  Flower  Hill "  banks  shows  itself  near  the  river,  and  is 
known  to  cross  it  at  a  point  not  fiir  below  the  mouth  of  Gilladie  creek. 
In  the  southwest  corner,  between  the  heads  of  Catamount  and  Ilard- 
wick's  creeks,  it  has  been  opened  and  mined  by  J.  W.  Jones.  It  is  here 
a  double  bed,  as  upon  Indian  creek.  The  following  section  shows  its 
accompanying  rocks : 


Feet. 

Inches. 

869   feet— Top  of  "Stal;e  Hunse"  cock. 

CoQgkmerate  men  be 

IJi 

686    feet— Shales  aul  "bal;  sin  Istenei 

50 

Hard  black  elate  rootmg 

Cool. 

Soft,  dark  grey  shJlea 

Coal. 

1 

Shales  iDOluding  blo^k  ani 

kidnejoi*  I  em 

161 

45U   feet— Knobatone  form'it  on 

m 

11)0   feet— Devonian  blaok  slate 

m 

0             Ued  of  Red  r  rer 

The  rock  known  db  the  State  IIousl  stinds  m  the  southwest  coinpr  of 
this  county,  ont  hilf  mile  noithetst  ot  the  Estill  steim  furnace  and  is 
a  bold  feature  in  the  sunoundmg  scenuij  towenng  ibo^o  ill  the  hills  m 
this  re^on,  and  attaining  in  ele'^  ition  of  1,464  tett  ibo\e  tide  A  few 
hundred  feet  to  the  south^ist  of  this  lotk  oci  tus  a  down  thiow,  oi  fault, 
the  general  dire<  tioo  of  whieb  is  with  the  stnkc  of  the  gieit  coal  bism 
that  is,  N.  30    E      A^  Mi   L\on  doea  not  mention  it  as  ctossiiij,  the 
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east  and  west  parallel  base  line,  and  as  I  could  discover  no  signs  of  it 
north  of  Red  river,  I  conclude  that  it  extends  but  a  few  niQes,  The 
amount  of  down-throw  may  be  measured  along  the  iron  road,  leading  out 
of  Hardwick's  creek  to  the  fnrnace,  where  the  top  of  the  limestone 
formation  is  1,216  feet  above  tide,  whilst  three  eighths  of  a  mile  due 
south,  near  the  furnace,  it  is  1,376  feet  above  tide,  the  difference  being 
160  feet. 

The  following  section,  carefully  prepared  from  actual  measurements 
and  levels,  will  represent  this  local  peculiarity ;  and,  at  the  same  time, 
tJie  formations  from  the  Standing  Rock,  at  the  east  end  of  the  county, 
to  the  State  House  Rock,  and  thence  across  the  northern  limb  of  EstUI 
county  to  a  point  on  Red  river,  near  the  mouth  of  Hardwick's  creek 
It  will  also  answer  for  the  extreme  northern  edge  of  Estill  county : 


Then!  Ill  ^ion 

jufet  deb  111  (.  1  um  h  i  it  luMii^  I  eeu  u  el  in  llie-  ii  till  ileini  lUinace. 
It  occurs  m  a  compact  hjei,  but  eomdmie^  aho  m  kidnej'j,  cemented 
i\ith  cliy  iiid  generally  hes  dneetly  upon  the  sub  caiboniteious  lime- 
stone It  tan  be  tiaced  both  to  tiie  noith  and  south  of  Red  iner  To 
the  eastmid  it  seems  to  grow  thm  and  uncertim  The  noduhi  irm  ore 
of  the  ohve-coloced  shales  is  found  also  further  up  the  nver ;  but,  owing 
to  the  dangers  of  navigation  and  the  want  of  roads,  neither  the  iron  ore 
nor  the  coal  can  be  proQtably  mined.  These  are  serious  drawbacks  to 
the  prosperity  of  this  country.  This  county  will  not  compare  agricul- 
turally with  those  bordering  it  on  the  southwest,  west,  and  north ;  nor 
do  its  high  cHff-bound  table  lands  present  so  kind  a  soil ;  yet  along  a 
portion  of  its  main  water  courses  are  to  be  found  many  broad  bottoms, 
admirably  adapted  for  the  raising  of  sugar  and  Indian  corn,  whilst  the 
limestone  benches  produce  as  well  as  in  the  other  counties. 
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ESTILL  COUNTY. 

By  the  recent  setting  off  of  Jackson  county  the  coal  area  of  Estill  haa 
been  much  reduced,  being  now  confined  chiefly  to  a  narrow  strip  border- 
ing on  the  south,  w^t,  and  noi'theast.  Its  outcrop  follows  the  contour 
lines  of  the  ridge  around  the  head  waters  of  Miller's  creek,  on  the  north 
side  of  the  Kentucky  river,  and  the  two  short  and  narrow  ridges  between 
the  Owsley  line  and  Ross  creek,  and  between  the  latter  and  Station 
Camp  creek,  on  the  south  side  of  the  river.  Small  detached  areas  occupy 
certain  ridges  around  the  heads  of  Red  Lick,  Middle,  and  Rock  Lick 
forks.  This  coal  bed  has  been  opened  at  numerous  points  on  the  head 
waters  of  Miller's  creek.  At  the  Estill  furnace  it  measures  twenty-four 
inches,  but  thins  away  in  an  east  direction.  Its  coal  seems  to  be  more 
highly  esteemed  by  the  blacksmiths  where  it  is  thinnest,  for  they  are 
known  to  frequent  openings  at  a  great  distance  when  a  thicker  and  more 
conveniently  worked  bank  is  at  their  doors. 

The  iron  ore  underlying  this  coal  seems  to  attain  its  maximum  thick- 
ness in  that  portion  of  the  county  around  the  heads  of  Cow,  Miller, 
White  Oak,  and  Hardwick  creeks,  showing  itself  sometimes  in  the  form 
of  kidney  ore,  and  sometimes  in  solid  layers  or  blocks.  The  bed, 
varying  from  7  to  24  inches,  rests  for  the  most  part  directly  upon  the 
sub-carboniferous  limestone.  Imbedded  in  the  overlying  shales  is  fre- 
quently found  a  twenty-four  inch  stratum  of  white  quartzose  sandstone, 
which  may  prove  valuable  for  manufacturing  glass. 

To  the  presence  of  this  ore,  in  connection  with  a  partijil  river  naviga- 
tion and  pretty  fair  roads,  is  due  the  erection  of  the  furnaces  which  will 
be  hereafter  described,  and  which  make  the  connecting  link,  as  it  were, 
between  the  great  Hanging  Rock  iron  region  to  the  north,  and  the 
Tennessee  u'on  maldog  regions  to  the  south  and  southwest.  Lower  in 
the  series,  especially  along  the  valleys  of  White  Oak  and  Cow  creeks, 
large  masses  of  nodular  iron  ore  are  disseminated  through  the  lower 
portion  of  the  olive  shales  of  the  knobstone  foririation;  but  in  no 
instance  yet  known  do  these  occur  in  sufficiently  close  contact  to  war- 
rant the  erection  of  iron  works. 

The  limestone  formation  which  caps  the  ridges  in  the  vicinity  just 
described,  and  which  to  the  eastivard  is  found  under  the  conglomerate, 
becomes  thicker  and  more  cavernous  than  to  the  north.  "  Sinks"  or  pot- 
holes and  caves  are  to  be  met  with  on  every  side.    The  first  annoy  the 
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farmer  by  carrying  off  the  surfeco  water  imder  ground ;  and  the  miner 
by  causing  frequent  ruptures  in  the  ore  beds,  quite  considerable  areas 
of  which  disappear,  being  either  lost  or  very  difficult  to  reclaim.  The 
caves  are  interesting  as  having,  a  half  century  ago,  afforded  shelter  to 
the  early  settlers,  who  not  unfrequently  erected  in  them  furnaces  for  the 
manulkcture  of  saltpetre.  The  valleys  in  this  formation  are  pretty  gen- 
erally settled  and  yield  fair  crops.  The  ridges  flanking  them  are  covered 
with  chestnut,  white  oak,  and  pine,  and  aftbrd  good  pasturage  for  cattle 
and  for  sheep. 

Hardwick's  creek  flows  for  more  than  half  its  length  through  a  broad 
valley  cut  out  of  the  knob  formation.  Its  sides  are  flanked  with  ter- 
races of  limestone,  which  give  8  to  10  barrels  of  com  and  10  to  12 
bushels  of  wheat  to  the  acre.  Tor  a  mountain  district,  it  is  thickly  set- 
tled, and  much  attention  has  been  paid  to  the  culture  of  the  Chinese 
sugar  cane,  making  a  rich  and  cheap  molasses,  but  with  a  greenish  taste, 
because  the  cane  is  cut  before  it  is  fully  ripe.  It  has  been  proved  that  if 
the  stalks  are  allowed  to  become  as  yellow  as  those  of  the  ordinary 
Indian  corn,  while  the  quantity  of  juice  expressed  may  not  be  so  great, 
a  much  superior  article  of  commerce  will  be  produced.* 

In  this  valley  coal  has  been  bored  for — the  Devonian  black  slates 
having  been  mistaken  for  those  belonging  to  the  coal  measures.  In  one 
of  the  borings  the  upper  portion  of  the  auger  was  blown  out  into  the 
air  by  gas,  and  the  lower  so  bent  in  the  boring  as  to  stop  the  work. 
At  the  head  of  the  broad  portion  of  the  valley,  Samuel  T,  Vaughn 
also  sunk  an  anger  to  the  depth  of  405  feet,  the  result  being  a  small 
but  constant  flow  of  petroleum.  He  reports  having  passed  through, 
first  15  feet  of  surface  soil,  then  100  feet  of  black  slate,  then  100  feet 
of  a  light-colored  earthy  calcareous  rock,  followed  by  190  feet  of  gray 
limestone,  at  tho  bottom  of  which  the  auger  dropped  into  a  cavity,  and 
when  withdrawn  salt  water  was  blown  out  for  a  short  time,  which  soon 
gave  place  to  the  present  flow  of  rock  oiL 

Above  the  mouth  of  this  creek,  in  an  abrupt  bend  of  Red  river,  and 
in  the  extreme  north  end  of  the  county,  is  the  site  of  the  first  iron  fur- 
nace built  in  this  region.  On  account  of  its  distance  from  the  ore  it 
was  pulled  down  in  1831,  and  the  present  Estill  steam  furnace  erected 

a  Camp  creeks  present  tho  snma 
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in  its  stead.  Here  also  a  forge  was  built  in  the  year  1810,  and  worked 
successively  by  T.  Dye  Owings,  Mason  &  Gist,  Jackson,  Mason  & 
Co.,  and  Josiah  A.  Jackaon.  It  is  now  owned  and  worked  by  the  latter, 
'  and  contains  four  fires  and  one  hammer  worked  by  water,  and  makea 
blooms  from  metal  made  at  the  Estill  Furnace,  The  rolling  mill 
attached  to  this  forge,  and  owned  by  the  same  party,  but  now  abandoned 
on  account  of  the  difficulty  of  obtaining  stone  coal,  was  erected  in  the 
year  1837  by  Lawell,  Jackson  &,  Co.,  and  contained  7  furnaces  in  all,  2 
trains  of  rolls,  and  5  nail  machines,  workmg  up  the  blooms  made  in  the 
forge  into  merchant  bar  iron  and  nails. 

Estill  Steam  Furnace  lies  10  miles  S.  S.  E.  from  the  forge,  and  was 
erected  in  1830  by  Mason,  Wheeler  &  Co.,  rebuilt  in  1849  by  Lawell, 
Jackson  &  Co.,  and  is  now  owned  by  Jackson  &  Jones — Mr.  J.  W. 
Jones  being  the  readent  manager.  It  is  what  is  called  a  "  quarter  fur- 
nace;" has  a  capacity  of  2,500  tons  per  annum;  uses  a  cold  blast,  and 
makes  pig  metal  from  the  ores  found  in  the  vicinity.  The  metal  pro- 
duced at  this  furnace  chills  to  a  depth  of  1-16  inch  in  the  pig,  and  is 
highly  esteemed  for  the  manu&cttire  of  railroad  car  wheels. 

The  Cottage  Steam  Furnace  hes  to  the  east  of  the  last  named,  and 
was  built  in  the  year  1856  by  Mason  &  Wheeler,  and  made  in  1857 
725  tons  of  metal  &om  the  sub-conglomerate  gray  carbonate  ore  of  the 
region.     It  is  a  quarter  furnace,  and  when  in  operation  used  a  hot  blast. 

The  Kentucky  river  flows  in  a  west^northwest  course  through  this 
county,  dividing  it  into  two  nearly  equal  parts,  and  becomes,  at  certain 
seasons  of  the  year,  a  highway  along  which  the  coals  of  Owsley  county 
are  transported  to  Lexmgton,  Frankfort,  and  the  ports  along  the  Ohio. 
At  the  town  of  Irvine  it  feirly  emerges  from  the  mountain  district,  wind- 
ing round  the  base  of  the  Sweet  Lick  knob,  and  passing  westward  on 
through  the  comparatively  level  portions  of  the  county,  well  described 
in  Yol.  Ill  of  the  Reports. 

In  this  county,  as  in  others  atuated  in  the  same  geological  position, 
occur  numerous  sulphur  springs,  the  most  noted  of  which  are  those  near 
Irvine,  issuing  from  the  black  slatta  at  the  base  of  the  Sweet  Lick  knob, 
and  described  by  Dr.  Peter  under  the  head  of  Nos.  601  and  602  of  his 
report. 

Besides  these,  there  are  three  other  Sistinet  horizons :  first,  chalybeate 
springs  isening  from  the  oiive  shales,  and  in  immediate  oonneotioa  with 
60 
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the  deposits  of  nodular  iron  ore  found  everywhere  in  this  formation ; 
secondly,  hard  water  springs  gushing  from  caverns  in  and  at  the  base  of 
the  sub-carboniferous  Umestonej  and  flowing  over  the  giifc  stones  of  the 
knob  formation;  and  thirdly,  soft  water  springs  in  the  shaly  slopes 
under  the  conglomerate,  good  guides  in  tracing  the  sub-conglomerate 
coal  bed.  The  so-called  springs  of  the  "  sinking  country  "  are  merely 
the  accumulated  masses  of  th^e  last,  which,  after  flowing  underground, 
re-issue  from  the  caves  of  the  underlying  limestone,  and  frequently  in 
sufficient  force  to  be  used  as  motive  power  for  grinding  grain. 

OWSLEY  COUNTY. 

The  whole  of  this  county  is  included  in  the  eastern  coal  field,  with 
the  exception  of  the  lower  portion  of  the  valley  of  Sturgeon  creek,  and 
the  valley  of  the  Kentucky  river,  from  the  mouth  of  that  stream  to  the 
Estill  county  line. 

The  lower  member  of  the  millstone  grit  formation  is  here  increased 
in  thickne^,  and  goes  under  water  level  between  the  mouth  of  Contrary 
creek  and  a  point  three  quarters  of  a  mile  above  Proctor,  thus  leaving 
but  a  email  area  along  the  river  from  which  to  mine,  though  upon  the 
streams  to  the  west  of  Proctor,  especially  upon  Sturgeon  creek  and  its 
ti'ibutaries,  the  outcrop  presents  a  wider  field.  These  measures  conbun 
four,  if  not  five,  veins  of  coal,  all  of  which  have  been  found  in  the 
vicinity  of  Proctor,  though  but  one  has,  as  yet,  received  much  attention 
from  the  miners.  This  one  is  known  as  the  "  main  coal,"  and  measures 
from  42  to  50  inches,  and  has  been  opened  and  mined  as  follows: 

Diidlev's  lower  river  bunk _ 817  feet  above  tiile. 

Philipp's  bsrik,  on  Mike's  branch > _.  762  feet.ibove  lide. 

Beatty'a  river  biiiiks — 730  feet  above  tide. 

Beatty  &  Blount's  Lower  S>.ii£Bebean  bauks,  John  G.  AlcOuire'd  bank,  on 

Upper  Stufflebeanefeek 717  feet  above  tide. 

Todd's  b:mk,  on  Main  river,  above  Pvoctor 6d0  feet  Hbove  tide. 

A.  Mi;Gulre's  bank,  on  the  South  fork - -  670  feet  above  tide. 

Henrj  Smith's  bank,  on  Duck  fork. 
Dudley's  old  bank,  on  Sturgeon  ci'eek. 

More  or  less  trouble  is  experienced  in  mining  this  "main  coal,"  alter- 
nately thinning  and  thickening,  as  it  does,  so  that  water  settles  in  the 
gangways  iu  pools.  A  local  peculiarity  of  this  vein  here  seems  to  be, 
that,  no  matter  where  opened,  it  dips  for  a  short  distance  sharply  into 
the  hiil,  and  then  obeys  the  general  dip  of  the  country,  which,  taken 
over  a  wide  extent,  I  calculate  at  three  fourths  of  a  degree  in  a  S.  52° 
E.  direction.     All  gangways  north  of  the  Main  river,  near  Proctor, 
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should  be  driven  a  little  north  of  west,  whilst  upon  the  South  fork  they 
should  be  diiven  due  west. 

The  coal  is  bright,  and  breaks  with  a  square  butt  into  fine  large 
blocks,  whioh  bear  transhipment.  Specimens  were  collected  for  analysis. 
The  veia  is  covered  by  a  black  shale  bed,  varying  in  thickness  from  one 
inch  to  four  feet ;  but  it  has  been  really  protected  from  erosion  by  a  bed 
of  massive  gray  sandstone,  which,  in  every  locality  examined,  was  seen 
to  overly  it.  In  the  shales,  immediately  above  this  last  rock,  is  a 
stratum  of  iron  nodules.  Sixty  feet  below  the  "  main  coal  "  is  a  per- 
dstent  mass  of  hard  gray  sandstone,  with  a  bench,  or  terrace,  both 
above  and  below  it.  These  constitute  good  guides  in  searching  for  the 
main  coal  in  this  region,  where  no  two  sections  can  be  obtained  showing 
the  same  disposition  of  rocks,  as  may  be  seen  by  the  following  sections 
and  their  appended  notes.  No.  1  is  reproduced  from  Vol.  I,  p.  216,  of 
the  Reports ;  No.  2  is  a  section  of  the  rocks  at  Dudley's  lower  river 
banks,  above  the  mouth  of  Contrary  creek;  and  No.  3  is  of  the  rocks 
at  McGuire's  bank,  on  the  South  fork : 
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are  disseminated  through  the  thin  beds  of  shales  which  lie  above  and 
below  this  cohI.  Thin  beds  of  carbonate  of  iron  have  been  found  ia 
connection  with  the  main  coal  bed,  and  nodules  of  the  same  occur  under 
the  upper  coal ;  but  at  none  of  these  three  horizons  could  I  find  iron 
ore  in  w.orkable  masses. 

Proctor  lies  in  one  of  the  cross  waves  of  the  coal  field,  and  tlie  sub- 
conglomerate  member  of  the  millstone  grit  formation  seems  here  to  have 
attained  its  greatest  thickness,  measuring  296  feet.  To  the  N.  E.  in 
the  ridge  between  the  SfcuSlebeans  and  Miller's  creek,  it  measure  195 
feet,  whilst  in  Powell  county  it  ia  reduced  to  85  feet.  The  upper  or  con- 
glomerate member,  howevei',  increases  in  the  same  direction,  from  about 
60  feet,  near  Proctor,  to  90  feet  on  Miller's  creek,  and  196  feet  at  the 
State  House  Rock  in  Powell  county,  thus  keeping  the  thickness  of  the 
whole  the  same  throughout,  in  spite  of  the  gi'eat  changes  in  both  its 
members.  On  the  west  crest  of  Brush  mountain,  in  the  southwest 
corner  of  the  county,  the  covered  slopes  between  the  top  of  the  lime- 
stone and  the  conglomerate  measure  211  feet,  and  the  conglomerate 
member  itself  is  82  feet  thick,  and  forms  the  base  of  the  surface  soil  of 
all  that  region. 

The  hmestone  on  this  part  of  our  line  has  also  increased  to  191  feefc 
in  thickness.  From  these  measurements,  and  others  obtained  down  the 
Kentucky  river,  I  am  able  to  present  the  following  profile  section,  extend- 
ing from  Proctor  in  a  west  course,  across  Sturgeon  creek  and  Brushy 
mountain,  to  the  county  line,  and  thence  into  Estill  county  across  Station 
Camp  and  Drowning  creeks : 


The  dramage  of  the  county  is  thiough  the  North,  Middle,  and  South 
forks,  which  meet  near  Proctor  and  flow  into  Estill  coanty  through  the 
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valley  of  the  maia  Kentucky  viver.  These  streams  cat  deep,  and  the 
western  povdoa  of  the  county  is  mostly  high  ridge  land,  the  Bntshy 
mountain  attaining  an  elevation  of  1,300  feet  above  tide.  North  of  the 
river  the  timber  is  large;  oak,  chestnut,  mountain  maple,  with  some  pine 
and  dogwood,  being  the  principal  growth. 

JACKSON   COUNTY. 

This  county  was  erected  in  1858  oat  of  portions  of  Estill,  Owsley, 
Laurel,  Rodtcastle,  and  Madison,  and  it-s  general  boundary  may  be 
described  as  follows :  Commencing  at  the  "  Big  Hill,"  it  follows  the  Mad- 
ison turnpike  to  the  Rockcastle  river ;  thence  up  the  river  to  the  mouth  of 
Moore's  creek  and  across  to  Terrel's  creek,  up  the  latter  to  the  Gap 
between  Sexton's  Island  and  Sturgeon  creeks;  and  thence  along  tlie 
road  leading  from  Manchester  to  Irvine,  to  Station  Camp  creek;  thence 
in  a  south  of  west  course  between  Red  and  Rock  Lick  forks  of  Station 
Camp  creek  to  the  ridge  dividing  the  former  from  the  South  fork ;  and 
thence  along  that  ridge  south-southwest  to  the  point  of  starting,  near 
Robert  Cox's,  on  the  Big  Hill. 

The  whole  county  may  be  said  to  occupy  that  portion  of  the  high 
land  between  the  Kentucky  and  Cumberland  rivers  drained  by  the  head 
waters  of  Station  Camp  and  Sturgeon  creeks  northward,  and  by  those 
of  the  Rockcastle  river  flowing  southward. 

Its  county  seat,  McKee,  is  situated  in  Indian  Greek  valley,  near  the 
mouth  of  Birch  Lick  fork,  and  has  an  elevation  of  1,040  feet  above 
tide;  whilst  the  "Big  Hill,"  in  the  western  corner,  is,  perhaps,  the  high- 
est point,  being  1554  feet  above  tide. 

The  surface  soil  is,  for  the  most  part,  composed  of  the  ferruginous 
shales  immediately  overlying  the  conglomerate,  but  in  the  southwestern 
part  of  the  county  the  streams  which  are  cut  in  the  limestone  open 
broad  and  productive  valleys.  In  the  extreme  north  of  the  county  this 
latter  formation  is  cut  entirely  through,  presenting  its  stratum  edges  in 
bluffs,  so  that  Rock  Lick  and  a  portion  of  War  lork  flow  in  tiie  upper 
memlter  of  the  knobstone  along  valleys  as  fertile  as,  or  even  moi-e  fertile, 
than  those  above. 
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The  following  presents  a  section  profile  of  the  county : 

!^  In  linn   Creek 


—    -"-mjuLiuIjIi 


T        I  1      uils  extend  o\ei  the  whole  county,  except 

■\\hpie  (lit  out  lij  die  w  u«i  combes  just  mentioned  FuUy  one  third  of 
its  area,  however,  is,  at  present,  practicable  only  by  shafting,  since  the 
coals  are  under  water  level.  The  eastern  portion  has  not  been  examined ; 
but  I  am  inclined  to  think  that  the  upper,  or  Goose  creek  coals,  may  be 
found  in  the  hills  separating  Sturgeon  waters  irom  those  of  the  main 
South  fork. 

To  the  northeastward,  on  the  heads  of  Granny  Dismal,  and  Wild 
Dog,  the  lowest  coal  of  the  true  coal  measures  is  frequently  met  with, 
veiy  thin  throughout,  averaging,  where  examined,  about  4  inches,  and 
lying  in  darkish  fossiliferous,  sandy  shales,  with  a  roofing  of  black 
ferruginous  shales,  measuring  12  inches  in  thickness. 

The  ridges  in  this  vicinity  are  broad  and  flat,  and  grow  the  largest 
yellow  pine  yet  seen  along  the  line. 

From  the  dividing  ridge  between  War  fork  and  Laurel  fork,  the  line 
pitches  down  into  Indian  creek,  where  it  first  strikes  the  main  coal  vein 
of  the  county.  This  coal  has  in  no  instance  been  feiriy  opened,  and  is 
very  imperfectly  stripped,  so  that  its  real  thickness  and  quality  is  hardly 
known. 

On  the  Bee  branch  of  Indian  creek  its  outcrop  measures  18  inches. 
In  Bill's  branch  of  Indian,  one  and  a  half  miles  north  of  McKee,  it  has 
been  scraped  out  from  under  its  sandstone  capping  to  a  depth  of  14 
inches,  and  proves  to  be  an  excellent  coal.  Appearances  io  the  vicinity 
induced  me  to  believe  that  this  coal  would  increase  very  much  in  thick- 
ness under  the  neighboring  hills.  It  lies  about  150  feet  under  the  sand- 
stone bluffs  capping  the  ridge,  and  about  60  feet  above  the  hmestone.  To 
the  northw^t  of  McKeo,  on  Birch  Lick  creek,  near  the  hoase  of  James 
Isaacs,  it  lies  60  feet  above  the  limestone,  and  measures  2  J  feet  in  thick- 
tic.  Coal  measores.  C.  Conglomerate,  c.  Sub-oonglonierate  ijieasures.  L-  Sub-cart»onifar- 
nm  llmeMtontt.    ft,  Knob  foi'mati^ln.     k  Dovouian  bliibk  sliiteB-    s.  tfppw  Sflliririn  Wicks 
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nes8 — the  uppev  2  inobes  being  impure — sind  is  imbedded  in  bluish  fer- 
rttginous  shale,  6  feet  of  which  underHes  a  1 6  inch  bivnd  of  hard  siind  rock. 
It  has  again  been  opened  by  Mr.  H.  Sloan,  on  the  same  etrenni,  fni'ther 
up,  wheie  it  measures  2  feet  ia  thickness,  and  presents  the  same  pecu- 
liarities as  at  the  Isaac's  bank.  Through  this  whole  region  a  well 
pronounced  terrace  marks  the  place  of  this  coal.  Its  outcrop  has  a 
rather  sulphurous  appearance,  which  the  bed  will  probably  lose  whea 
worked.  This  same  bed  has  been  found  cropping  out  in  tlie  valleys  on 
the  other  side  of  the  long  ridge,  which  lies  to  the  north  of  this  county. 
The  rocks  in  this  region  all  dip  to  the  southeast. 

Up  the  Clover  Bottom  waters,  in  the  ridge,  the  bed  measures  30  inches 
thick,  with  the  same  characteristics:  an  impure  upper  portion,  and  an 
overlying  hard  band  of  sandstone ;  but  the  accompanying  shales  contain 
more  iron  ore. 

At  the  Big  Hill  there  appeal's  to  be  a  thinning  out  of  the  coal  mear 
sures,  the  main  bed  also  coming  to  a  knife  edge;  but  the  iron  ore  at  tliis 
point  shows  itself  in  gi'eater  force.  Below  WiUiam  Gelding's  house,  for 
instance,  along  the  slopes  overlooking  Horse  Lick  waters,  a  distinctly 
marked  horizon  is  easily  traced  by  large  and  numerous  masses  of  car- 
bonate ore  lying  in  a  b^nd  on  the  surface. 

Beech  timber  attains  a  large  size  in  all  the  valleys  cut  in  the  limestone, 
and  the  laurel  thickete  mark,  as  usual,  the  face  of  massive  sandstone 
which  bluffs  ont  near  the  tops  of  all  the  ridges. 

ROCKCASTLE    COUNTY. 

This  county  may  be  divided  into  two  equal  portions ;  the  western  half 
being  formed  of  long  rolling  ridges  of  the  sub-carboniferous  limestone, 
and  the  conical  hills  of  the  knob  formation ;  whilst  the  eastern  half,  as 
can  be  seen  in  map  No.  1,  is  composed  of  islands  (so  to  speak)  of  the 
coal  measures,  which  lie  out  from  the  shore  of  the  great  coal  field. 
These  outiiera  are  protected  by  patches  of  conglomerate,  forming  the 
tops  of  lidges  which  lie  between  the  western  tributaries  of  the  Rock- 
castle river,  all  of  them  cutting  down  into'  the  sub-carboniferous  lime- 
stone. The  general  dip  of  the  rocks  is  to  the  southeast ;  so  that  the 
streams,  which  flow  wesiwardly  into  the  river,  cut  very  little  into  the 
limestone.  Tlie  line  of  the  Rockcastle  river  is,  therefore,  the  true  edge 
of  the  solid  coil  field. 

The  millstone  grit  and  sub-carbonifcrous  formations  of  this  county 
01 
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obey  the  general  law  of  thickening  along  the  southeast  line  of  strike  ; 
and  thin  away  northwestwardly  from  the  Rockcastle  river  towards  tiie 
outer  limits  of  the  coal  field,  as  will  be  clearly  shown. 

The  conglomerate  member,  which,  in  the  southeast,  is  80  feet  thick, 
thins  out  towards  the  head  of  Roundstone  creek.  Along  the  ridge 
dividing  it  from  the  Kentucky  river  waters,  nothing  reniains  of  it  but 
detached  masses  or  thin  plates,  which  lie  immediately  upon,  or  but  a  few 
feet  above,  the  limestone.  A  remarkable  number  of  hol^  here  occur  in 
this  rock,  to  be  accounted  for  only  by  reference  to  the  cavernous  char- 
acter of  the  unde-lying  limestones.  On  Roundstone  creek,  six  miles 
above  its  mouth,  a  quarry  has  been  opened  into  this  rock,  which  was 
formerly  extensively  worked  for  millstones. 

The  sub-conglomerate  member,  with  its  coal  beds,  seems  to  obey  the 
same  law;  for  on  Skeggs'  and  Eagle  creeks,  and  on  the  Kockcastle 
river,  near  the  mouth  of  Roundstone,  it  measures  240  feet;  whOst  on 
the  ridge,  at  the  head  of  Brush  fork  of  Roundstone,  it  has  decreased  to 
102  feet;  and  still  further  to  the  northwest,  on  the  ridge  near  the 
MuUin  place,  on  the  Scaffold  Cane  road,  it  measures  but  40  feet  in 
thickness. 

At  the  point  last  mentioned,  I  found  the  sub-carboniferous  limestone 
115  feet  thick;  in  the  ridge  to  the  south  of  Reed's  tannery,  on  Clear 
creek,  145  feet ;  whilst  on  Roundstone  creek  it  is  152  feet,  and  at  Mt. 
Vernon  182  feet  thick,  Erom  measurements  made  in  the  adjoining 
county,  I  have  reason  to  believe  it  attains  a  thickness  of  from  220  to 
240  feet  in  the  southeast  corner  of  this  couaty. 

The  cavernous  member  of  this  limestone  occurs  about  100  feet  below 
the  top  of  the  formation,  and,  where  exposed  by  the  erosion  of  the 
valleys,  it  swallows  up  the  waters  which  come  in  from  the  neighboring 
hillsides  only  to  yield  them  up  again  at  the  mouths  of  lower  caves,  or 
in  powerful  springs  at  the  very  base  of  the  formation,  at  its  junction 
with  the  knobstone ;  a  fine  instance  of  which  is  seen  in  Langford's  branch 
below  Mount  Vernon.  There  is  a  higher  level,  50  or  60  feet  above  this, 
where  springs  are  common,  issuing  from  a  fine  grained,  white  lime  rock, 
much  esteemed  in  this  and  the  adjoining  counties  for  burning.  The 
Main  street  of  Mount  Vernon,  (1,156  feet  above  tide,  opposite  the  court- 
house,) is  upon  this  stratum,  locally  known  as  the  Marble  limestone. 
At  this  level  epread  out  wide  terraces,  over  which  are  scattered  the  forms 
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of  this  portion  of  the  county.  Below  this  level  the  limestone  shows  at 
times  a  serat-oolitic  structure;  and,  where  I  examined  it  on  Reofro's  creek, 
ifc  was  accompanied  by  a  red  streak.  In  the  valley  of  this  stream,  and 
in  Roundstone  creek,  are  to  be  found  great  numbers  of  geodee,  con- 
tmning  quartz.  Their  place  in  the  rocks  I  could  not  satisfactorily 
determine,  although  it  is  probably  no  great  distance  above  the  Marble 
limestone. 

The  next  lower  formation  occurs  at  many  points  upon  our  line ;  but 
being  mostly  beneath  the  drainage  level  of  the  country,  it  was  impossi- 
ble to  get  its  thickness. 

The  upper  portion  of  the  knobstone  in  this  county  is  in  thin  oiive- 
colored  layers,  of  a  fine  compact  grain,  well  suited  for  building  stone. 
Grindstones  are  often  made  of  them.  - 

The  coal  bed  of  this  county  that  has  been  moat  worked  covers  but  a 
portion  of  the  area  described  as  belonging  to  the  coal  measures,  and  it  is 
only  in  the  eastern  parts,  bordering  on  the  Rockcastle  river,  that  it  may 
be  looked  for  as  sufficiently  thick  to  be  worked  with  profit.  Even  there 
the  want  of  good  roads  wUl  be  a  serious  drawback,  as  the  river  affords 
no  fecilities  for  transportation.  In  fact,  navigation  is  impossible  at  such 
points  as  at  the  Narrows,  so  long  as  vast  blocks  of  the  conglomerate  are 
permitted  to  keep  undisputed  possession  of  its  bed. 

This  coal,  as  in  Jackson  county,  has  not  been  mined,  but  only 
stripped.  Upon  the  nose  of  the  ridge,  between  Clear  and  Brush  creeks, 
it  was  found,  by  Mr.  Langford,  to  measure  33  inches,  with  a  sulphurous 
bench,  four  inches  thick,  running  through  the  middle;  it  has  a  six  feet 
capping  of  shale,  upon  which  rests  a  ten-inch  band  of  extremely  hard 
rock.  One  mile  south  from  Mt.  Vernon  it  has  also  been  opened  upon 
the  &rm  of  Charles  A.  Ledd,  who  reports  it  to  be  a  good  coal,  of  29 
inches  in  thickness.  In  Graves'  Hollow,  branch  of  Skeggs'  creek,  it 
has  been  mined  by  C.  Jones ;  but,  owing  to  the  bank  having  fallgn  in,  I 
was  unable  to  obtain  its  thickness.  It  hes  here  80  feet  above  the  lime- 
stone, and  has  been  also  opened  in  many  places  on  the  West  fork  of 
Skeggs'  creek ;  but  all  the  banks  examined  were  found  caved  in ;  and, 
in  fact,  in  no  instance  could  I  form  a  correct  judgment  of  either  the 
real  thickness  of  the  bed  or  of  its  quality,  for  it  was  never  mined  fer 
enough  in  to  get  past  the  impure  "tailings." 

Above  Hemy  Mullins',  on  Taylor's  Spring  branch,  and  near  the  top 
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of  the  ridge,  a  bed  of  coal,  measuring  39  inches,  has  been  struck,  with 
a  black  slate  floor  and  roofing.  This  is  unlike  the  others,  and  higher 
up  above  the  limestone,  and  mfty  be  the  equivalent  of  the  main  coal  of 
Proctor ;  but  there  are  not  sufficient  proofs  to  establish  the  fact. 

The  lower  small  vein,  just  above  the  limestone,  can  be  ti-aced  along 
nearly  the  whole  extent  of  the  line.  In  the  hill  east  of  Mount  Vernon 
it  appears  In  connection  with  a  chalybeate  spiing. 

Agriculturally  speaking,  this  county  is  more  fiivored  than  ita  north- 
eastern neighbors,  inasmuch  as  the  fertile  limestone  terraces  spread  over 
a  greater  portion  of  it ;  and  the  valleys,  being  often  cut  in  the  shales 
of  the  underlying  olive  shales,  are,  consequently,  broad,  and  pv^ent 
fecilities  for  lowland  culture  impossible  in  the  higher  formations, 

I  noticed  one  fact  in  regard  to  the  high  ridge  land,  which  I  think 
woi'thy  of  remark,  viz:  that  the  fruit  trees  in  the  numerous  small 
orchards  had  not  been  injured  like  those  in  the  lowlands  by  the  unusiilly 
late  frost  of  the  pr^ent  year. 

Sugar  trees  and  hickory  abound  all  along  the  limestone  valleys,  as  well 
as  some  beech.  The  heavier  growth  of  the  ridge  land  would  be  very 
valuable  were  the  river  cleared  of  obstructions  for  its  transit  to  a 
market. 

PULASKI  COUNTY. 

This  is  the  largest  of  the  counties  traversed  by  the  outcrop  base  line ; 
and  one  half  of  it  is  coal  measures  —  divisible  into  three  distiicts. 
The  first  lies  between  the  Cumberland  river  and  the  Big  South  fork, 
locally  known  as  the  "  Texas  District."  The  second,  and,  at  present, 
most  important  of  the  three,  is  circumscribed  by  the  contour  lines  of  a 
system  of  ridges  filling  up  the  space  between  Rockcastle  river,  Cumber- 
land river,  Buck  creek,  and  Sinking  Valley,  The  last  mentioned 
valley,  strangely  enough,  does  not  appear  at  all  on  the  map  of  Ken- 
tucky' although  it  is  near  twenty  miles  in  length.  Its  course  is  nearly 
due  south,  to  the  east  of,  and  parallel  with,  Brush  fork  of  Buck  creek, 
into  the  latter  of  which  it  empties,  a  few  miles  above  the  crossing  of  the 
Soraeraefc  and  salt  works  road.  The  third  district  occupies  a  small, 
iiTOgularly  shaped  area  between  Pitmiin  and  Buck  creeks,  and  between 
the  Cumberland  liver  and  ihe  rond  iejiding  from  Somerset  to  London. 

The  averuge  thickness  of  the  sub-conglomerate  member  of  the  mill- 
atone  grit  formation,  in  the  second  of  these  districts,  is  about  200  feet. 
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At  MdKee's  mines  it  reaches  233  feet,  further  west  it  is  191  feet 
thiok.  It  contains  five  beds  of  coal,  two  of  which  are  workable,  the 
lower  being  known  as  the  "McKee  vein,"  and  the  upper  as  the  "Main 
vein." 

The  dip  of  the  i-oeks  continues  to  be,  as  in  Rockcastle  county,  to  the 
southeast.  This  is  shown  best  by  the  tact  that  the  top  of  the  limestone 
is  102  leet  above  the  river,  at  the  mouth  of  Roundstone  creek,  in  Rock- 
castle county;  but  by  the  time  it  goes  down  to  the  mouth  of  the  river  it 
is  but  just  above  the  water  level.  This  portion  of  the  county  is,  there- 
fore, fortunate  in  having  its  coal  beds  near  the  river  for  transportation, 
and  so  situated  that  they  can  be  entered  by  the  miner  on  all  three  sides 
of  the  area — upon  the  waters  of  both  nvers,  and  upon  those  of  Buck 
creek.  This  is  particularly  noticeable  in  the  comparatively  small  space 
between  the  mouths  of  Buck  creek  and  Rockcastle  livei-,  wheie  no  iess 
than  fourteen  strei\ms  cut  through  both  beds  and  afford  aTnple  facilities 
for  the  construction  of  cheap  tnunways  down  to  the  landings. 

The  lowest  of  these  five  beds,  lying  about  27  feet  above  the  top  of 
the  limestone,  is  thin. 

The  second,  in  ascending  order,  varies  in  height  above  the  limestone 
from  80  to  93  feet,  and  is  irregular  in  thickness.  An  opening  has  been 
made  in  it  by  Alexander  McKee,  at  the  point  of  a  nose  between  two 
branches  of  main  Big  Lick  creek,  one  and  a  half  miles  back  from  the 
river^  down  to  which  latter  runs  an  iron  railway.  It  is  a  double  bed, 
and  has  a  clay  parting,  which  thins  as  it  entei^s  the  body  of  the  hii!. 
The  bed  shows  an  outcrop  of  from  one  and  a  half  to  three  feet ;  but  at 
the  McKee  mines  I  measured,  in  the  left  hand  gangway,  four  feet  six 
inches  of  coal,  with  a  clay  parting  of  thirty  inches.  In  the  right  hand 
gangway  a  mere  streak  of  clay  separates  one  foot  of  an  upper  bench 
from  three  feet  nine  inches  of  a  lower  bench,  permitting  the  miner  to 
take  out  i'our  feet  nine  inches  of  coal.  As  to  the  continuance  of  this 
thickness  of  the  bed  throughout  the  entire  area,  I  was  unable  to  form  an 
opinion,  as  it  has  been  thoroughly  opened  with  a  view  to  transportation 
only  at  the  Nashville  company's  mines,  above  mentioned. 

It  is  to  be  remarked  that  this  double  bed  on  the  Cumberland  corres- 
ponds, in  its  height  abo\;e  the  limestone,  with  the  two  thin  beds,  one  of 
six  ami  the  other  of  four  inches,  which  occur  on  the  Kentucky  river 
above  Proctor,  and  which  are  noted  in  Vol.  I,  p.  216,  of  this  Survey; 
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anc],  also,  that  the  "Main  coal"  of  the  Cumberland  is  at  the  same  height 
above  the  limestone  as  the  main  vein  of  Proctor, 

The  third  coal  bed,  which  varies  in  thickness  from  six  to  twelve 
inches,  comes  in  40  feet  above  the  double  bed  last  described,  or  125 
feet  above  the  limestone. 

The  main  bed  of  this  region,  25  feet  above  the  last,  or  150  feet  above 
the  limestone,  has  been  opened  in  many  places,  and  varies  in  thiekneas 
from  39  to  54  inches.  About  50  inches  seems  to  be  the  usual  thick- 
ness in  the  mines  examined. 

The  fifth  bed  occurs  about  15  to  20  feet  above  the  last  named,  and  is 
found  in  connection  ivith  the  iron  ore  described  on  p.  235  of  Vol.  1  of 
the  Survey. 

The  base  of  the  conglomerate  lies  25  feet  above  this.  It  measures 
about  80  feet  in  thickness,  and,  for  the  most  part,  forms,  in  this  portion 
of  the  country,  the  capping  of  the  ridges;  but  immediately  overlooking 
the  Rockcastle  river,  it  is  covered  with  a  sufficient  quantity  of  the  shales 
of  the  true  coal  measures  to  take  in  a  3i  to  4  feet  vein  of  coal. 

There  are  three  distinct  beds  of  shale  containing  iron  ore  traceable  in 
the  hUls  on  the  Cumberland  river  and  upon  the  route  of  the  outcrop 
base  hne,  which,  in  this  county,  skirts  the  western  margin  of  the  coal. 
The  first  of  these,  a  gravelly  ore,  shows  itself  under  the  lowest  coal,  and 
from  15  to  20  feet  above  the  limestona  The  second  lies  about  10  feet 
above  the  McKee  vein,  or  90  feet  above  the  hmestone;  on  main  Big 
Lick  creek,  Just  above  Mr.  McKee's  house,  it  shows  itself  in  kidney- 
sliaped  masses,  weighing  from  1  to  35  pounds,  and  embedded  in  a  gray 
shale  stratum  5  feet  thick.  Two  analyses  show  this  to  be  a  thirty  per 
centum  ore,  containing  sufficient  calcareous  matter  to  flux  itself  The 
third  ore  bed  lies  near  the  base  of  the  conglomerate,  and  will  probably 
prove  to  be  the  most  productive.  There  are  also  indications  of  an 
earthy  iron  ore  just  above  the  main  coal  bed ;  such,  for  instance,  as  that 
over  the  Sear's  bank  in  the  Pitman  Hills,  and  the  9  inches  band  show- 
ing itself  just  above  the  Widow  Pointer's  house,  at  the  head  of  No 
Name  branch  of  Line  creek.  Below  the  house  a  12  inches  coal  vein 
has  been  opened  by  J.  Burdine,  which,  from  its  accompanying  kidney 
ore,  and  from  its  height  above  the  limestone,  I  judge  to  be  the  equivalent 
of  the  third  coal  bed.  The  same  coal  bed  has  been  opened  in  the  ridge 
dividing  the  Clifty's  from  Whetstone  creek,  where  it  measured  9  to  10 
inches. 
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Indications  of  the  McKee  coal  bed  are  found  in  the  northern  end  of 
the  Pitman  Hills,  in  the  heads  of  Blazed  and  Long  Hollows,  and  the 
streams  running  into  Buck  creek. 

The  probable  equivalent  of  the  main  bed  has  been  opened  in  the  hills 
If  mUes  S.  of  E.  from  Collier's  MUl,  on  Pitman's  creek.  It  lies  152 
feet  above  ttie  limestone,  and  near  the  crest  of  the  ridge  overlooking 
Buck  creek.  When  worked,  it  measured  39  inches,  with  a  clay  parting. 
The  bed  wUI  be  found  to  exist  and  yield  well  on  both  sides  of  the  Pit- 
man Hills,  furnishing  a  bountiful  supply  of  fuel  to  the  thickly  populated 
districts  to  the  west  and  northwest,  which,  in  fact,  must  draw  their  con- 
tingent from  this  region,  as  no  coal  of  any  account  can  be  found  west  of 
Pitman's  creek,  owing  to  the  rapid  rise  of  all  the  strata  northwestward, 
as  seen  in  the  following  section,  made  from  the  junction  of  tlie  Cumber- 
land and  Laurel  rivers  to  Fishing  creek,  through  the  village  of  Somer- 
set: 

i    1    -:  i  1 


The  sudden  increase  of  dip  can  i    ]        _  I  _      the 

south  of  the  county  seat;  for  the  whole  150  feet  of  knobstone,  exposed 
at  Waitsboro',  goes  under  water,  at  the  moath  of  Pitman's  creek,  in  a 
distance  of  only  two  miles.  In  like  maimer,  the  lower  portion  of  the 
overlying  limestone,  at  Pitman's  creek,  forms  the  tops  of  the  high  hilla 
between  Somerset  and  Fishing  creek. 

Pulaski  county,  considering  the  gi-eat  extent  of  its  good  fiirming  land, 
based  upon  the  hmestone  and  knobstone  formations,  and  the  breadth  of 
its  mineral  area,  and  its  valuable  forest  timber — stands  among  the  very 
first  of  the  counties  of  the  mountain  district.  At  present,  this  whole 
region  is  nearly  inaccessible :  as  the  rivers,  which  would  otherwise  be 
highways  for  the  exportation  of  its  productions,  are  not,  and  can  not  be 
put,  in  navigable  order,  until  the  huge  masses  of  conglomerate,  which 
lock  up  the  Big  South  fork  and  Rockcastle  river,  are  blown  away,  and 
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sometliing  is  done  to  circumvent  the  dangerous  sboals  which  obstruct  the 
main  Cumberland  rivev  and  retard  the  development  of  its  coal  banks. 

The  pTOposed  raih-oad,  to  connect  Lexington,  Fraokibrt,  and  Cincin- 
nati with  the  rich  valleys  of  Eastern  Tennessee,  H  carried  throngh  the 
lolling  limestone  portion  of  Pulaski  county,  could  cross  with  compar- 
atively little  difficulty  the  Camheiland  river  just  below  the  coal,  and 
there,  gaining  the  ridge  which  runs  through  the  Texas  Distiict^  could  be 
carried  over  a  nearly  level  country  to  the  eastern  slopes  of  the  Cumber- 
land mountains  overlooking  Knoxville.  This  would,  at  once,  bring  the 
coal  into  market,  and  open  up  the  valuable  white  pine  lands  which 
border  on  Tennessee,  and  also  the  red  cedar  lands  to  the  north  of  them. 

The  limestone  formation  continues  to  thicken  through  this  county  sonth- 
westwardly,  measuring  250  fe^t  at  two  points  on  Buck  creek,  and  ^42 
feet  in  the  Long  Hollow.  Through  ib  is  cut  the  long,  dish-diaped  Sink- 
ing Valley,  with  side  slopes  yielding  fine  crops  of  blue  grass  and  grain. 
The  upper  portion  of  Buck  creek,  also,  runs  in  this  formation,  but  passes 
into  the  underlying  knobstones  just  above  the  crossing  of  the  salt  works 
road.  Pitman's  creek  runs  in  it  to  its  month.  These  last  two  streams 
furnish  admirable  milling  power;  and  the  introduction  upon  them, 
within  the  last  few  years,  of  the  finer  kinds  of  millstones,  has  given  a 
wonderful  impetus  to  the  farming  interests  of  the  neighboihood.  Now 
that  wheat  can  be  properly  ground,  and  so  made  profitable  at  a  distance, 
the  old  system  of  an  endless  succession  of  crops  has  given  way  to  the 
more  healthful  alternation  of  deep-rooted  grasses  and  gi-ains,  improving 
the  worn  out  lands,  and  increasing  their  money  value ;  while  another 
and  remoter  consequence  is  seen  in  a  more  attentive  and  successful 
sheep  raising. 

WAYME    COUNTY, 

One  half  of  the  area  of  this  county  is  embraced  within  the  coal  field, 
which  contains  not  oniy  the  five  sub-conglomerate  coals,  but  in  the 
extj'eme  southeast  coiner  the  large  beds  of  the  upper  coal  measures  are 
said  to  show  tl.emFelves.  Like  that  of  Pulaski,  its  coal  area  may  be 
divided  into  three  districts;  one,  embracing  all  that  high  ridge  land 
lying  between  the  Big  and  Little  South  forks  and  the  Tennessee  State 
line;  a  second,  the  lidges  lying  between  the  waters  of  the  Sinking 
creeks,  on  the  cast,  and  the  Elk  Spring  and  Kennedy's  creeks,  on  the 
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west;  and  a  tJiirtl,  the  high  lands  between  Elk  Spring  oreek  and  the 
Little  South  fork,  and  between  Otter  and  Beaver  creeks. 

As  yetj  the  main  coal  bed  of  the  Cumberland  river  district  is  thy 
only  one  which  has  received  attention,  openings  in  it  having  been  made 
along  the  Big  South  fork,  and  in  the  ridge  at  the  head  of  Fall  and  Big 
Sinking  creeks ;  but  at  only  two  of  these  points  are  the  minra  now 
worked. 

Ascending  the  Big  South  fork,  the  Dodson  mines  come  first,  high 
above  the  river,  near  the  summit  of  the  nose  projecting  between  the 
South  fork  and  Big  Sinking  creek,  lying  160  feet  above  the  limestone, 
and  said  to  average  46  inches  in  thickness.  It  is  a  sulphurous  coal, 
embedded  between  three  feet  of  shale  below  it,  containing  an  earthy  iron 
ore,  and  three  feet  of  shale  above  it,  capped  witb  a  three  feet  band  of 
hard  gray  fossiliferous  sand  rock,  very  similar  in  appearance  to  that 
found  overlying  the  main  Proctor  bed.  Over  this  is  20  to  30  feet  of 
shale,  forming  the  top  of  the  ridge,  which  is  strewn  with  iron  ore.  At 
the  same  geological  level  across  the  river,  the  feiTuginous  shales  are 
reported  to  contain  an  amount  of  ore  equal  to  a  thirty-six  inch  vein. 

One  hundred  feet  below  this  coal  bed,  and  seventy-one  above  the  lime- 
stone, is  the  outcrop  of  another,  which  is  probably  the  equivalent  of  the 
McKee  bed,  and  which  is  said  to  be  three  feet  thick. 

Thirty-three  feet  below  this  last,  and  twenty-eight  feet  above  the  lime- 
stone, is  the  small  coal  bed  found  elsewhere  in  this  position. 

The  rawi  bed  can  be  traced  from  Dodson's  all  .along  the  ridges 
dividing  Big  Sinking,  Turkey  creek,  and  Long  branch ;  and  in  the  ridge 
dividing  the  latter  fi'om  Little  South  fork,  are  to  be  found  the  long  since 
abandoned  Esslemen's  mines.  The  coal  is  reported  by  the  old  settlers 
to  have  been  impure,  and  for  that  reason  abandoned.  None  of  these 
ridges,  near  the  river,  are  high  enough  to  take  in  the  solid  capping  of  con- 
glomerate, which  begins,  however,  irom  this  point  to  show  itself  towards 
the  south  and  west.  Passing  the  Little  South  fork,  the  next  opening  is 
called  Dick's  Bank.  It  lies  in  the  nose  between  the  Big  South  fork  and 
Wild  Dog  creek,  facing  the  former  at  an  elevation  of  about  350  feet 
above  low  water.  It  is  now  abandoned ;  but,  when  worked,  it  is  said  to 
have  produced  a  good  coal,  averaging  forty-six  inches.  The  floor  for 
three  feet  is  composed  of  a  compact  bluish  shale,  and  the  roof  of  a  sandy 
shale,  filled  with  carbonaceous  matter,  in  the  form  of  stems  and  leaves, 
62 
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capped  in  its  turn  by  the  universally  found  stratum  of  hard  gray  sand- 
stone. Above  are  about  100  feet  of  ferruginous  shales,  containing  a 
thin  vein  of  coal,  the  whole  protected  by  massive  cUfla  of  the  conglom- 
erate, which  here  form  the  ridge  top.  The  McKee  and  lowest  beds  are 
reported  to  be  here ;  but  I  could  see  no  outcrop,  though  their  terraces 
are  strongly  marked.  This  Dick's  vein,  as  well  as  the  Dodson  vein,  is 
d^cribed  as  pitching  into  the  hiJl  and  then  becoming  level,  a  pecuharity 
ati-ongly  marked  in  the  main  coal  bed  of  the  Kentucky  river. 

The  ridge  containing  the  main  vein  which  has  been  opened  at  Dick's 
bank  claims  particular  attention,  as  it  probably  affords  the  best  coal  of 
any  yet  mined  up  the  South  fork,  which  is  no  doubt  partly  due  to  its 
excellent  capping,  and  also  because  it  is  at  the  present  head  of  naviga- 
tion— the  celebrated  Dick's  Jumps,  just  above  the  mouth  of  Wild  Dog 
creek.  These  Jumps  are  formed  of  immense  masses  of  the  conglom- 
erate which  have  fallen  from  the  neighboring  hills,  and  now  lie  in  the 
river,  blocking  it  up,  and  rendering  navigation  from  above  impossible. 
This  is  a  serious  obstacle  to  the  prosperity  of  the  neighborhood,  as  the 
coals  could  be  worked  much  more  cheaply  further  up,  where  the  south- 
east dip  has  brought  them  down  nearer  to  water  level.  A  careful  exam- 
ination of  the  liver,  leads  me  to  believe  that  a  small  expense  would  get 
rid  of  these  masses  of  rock,  lying,  as  they  do,  in  very  deep  water,  where 
a  smgle  htia\  y  blast  would  cause  many  of  them  entirely  to  disappear 
beneath  the  surfece. 

Just  above  the  mouth  of  Wild  Dog  creek,  ani3,  indeed,  at  many 
points  on  the  river,  excellent  sand  beaches  occur,  where  boats  could  be 
built  and  turned,  without  much  danger;  and  the  Hmestone  benches, 
which  here  line  the  river  and  its  branches,  could  be  cultivated  and  made 
to  supply,  not  only  the  builders,  but  the  miners,  with  all  the  necessary 
cattle  and  grain,  the  fine  water  power  of  the  creeks  being  used  to  grind 
the  latter,  and  the  ridge  land  above  affording  excellent  summer  pastur- 
age for  cows  and  sheep. 

West  of  the  Jumps,  and  in  the  ridge  dividing  Turkey  creek  from 
Denney  fork  of  Sinking,  the  main  bed  has  been  opened  by  Jackson 
Denney,  160  feet  above  the  limestone,  and  forty-five  inches  thick, 
marked  with  seams  of  sulphuret  of  iron  at  the  outcrop,  but  said  to  lose 
this  blemish  when  pursued  beneath  the  hill.  Eighty  feet  above  it  runs 
the  base  line  of  the  conglomerate  cliffs,  whioh  are  here  90  feet  high. 
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Within  30  feet  ot  th«  base  ot  the  chfis  hes  i  heavy  band  of  shale,  con- 
taining iron  ore  At  the  u'juiI  distance  below  the  main  coal  are  the  well 
defined  terraces  whi(h  miik  the  lov\ei  coil  veins.  Here  it  is  that  the 
ripple-marked,  finp filmed  smdstone  oieilying  the  lowest  coal,  shows 
itself  in  force,  in  successive  layers  of  about  eight  inches  thick,  and 
quarrying  in  ten  foot  slabs,  admirably  adapted  for  building  purposes. 

To  the  northwest  of  this,  two  coal  banks  occur  in  the  long  ridge 
lying  between  Middle  and  Big  Sinking  creeks,  and  the  wafera  mnning 
north  into  the  main  river.  The  first  of  these  is  Sloan's,  described  in 
Vol.  1,  p.  244,  of  the  Reports;  whilst  the  second  has  been  recently 
opened  by  a  Mr.  Alexander,  on  that  part  of  the  ridge  between  tiie  Dry 
fork  and  Elk  Spring  creek.  The  outcrop  measures  forty-two  inch^ 
— the  lower  three  inches  slaty ;  its  capping  is  a  gray,  shaly  sand  rock ; 
and  its  elevation  above  tide  1,370  feet. 

The  hills  around  Monticello  are  not  high  enough  to  take  in  the  main 
coal  bed ;  but  the  lower  one  has  been  opened  at  vaiious  places  in  the 
vicinity,  and  is  praised  by  the  blacksmiths. 

The  main  bed  will,  no  doubt,  be  found  extending  over  the  whole  of 
this  county  south  of  the  Little  South  fork,  and  can  be  mined  along 
nearly  its  whole  length,  as  well  as  on  the  Big  South  fork  as  high  up  as 
Wolf  creek,  where  it  is  said  to  cross  the  river  and  go  under  water  level. 

The  iron  ore  belt  lying  above  the  McKee  bed  is  strongly  marked  on 
the  river  in  the  vicinity  of  the  three  Sinking  creeks ;  but,  unfortunately, 
I  was  not  able  to  remain  a  sufficient  length  of  time  in  tbe  neighborhood 
to  get  its  thickness,  though  1  believe  it  to  be  well  worthy  the  attention 
of  iron  masters. 

The  conglomerate  in  this  county,  where  measured,  attained  a  thickness 
of  90  feet,  and  tlie  lower  member  of  the  formation  measured  240  feet, 
Wayne  may  be  said  to  be  based  upon  the  sub-carboniferous  limestone, 
in  which  nearly  all  the  streams  have  cut  their  beds,  the  Cumberland 
river  being  the  only  one  which  runs  in  the  underlying  knobstone,  whilst 
Rock  creek  is  the  only  important  one  which  cuts  its  whole  length  in 
the  overlying  millstone  grit  formation.  The  following  section,  from  the 
S.  E.  corner  of  the  county  to  Mill  Springs,  on  the  river,  will  explain 
this,  and  also  show  the  general  disposition  of  the  rocks  and  their  dip : 
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No  county  on  oui  im  i  >  I  mmiU  Iu  ,iil  ^111!  ili-nilmtion  of 
fermiog  and  nimeial  laiiil  <ih  tfiih.  Tm]\,  hr(j.ul,  uml  gently  sloping 
limestone  vales  run  up  between  the  narrow  ridges  containing  the  precious 
minerals ;  while  to  the  northwest  extends  throughout  the  county,  in  a 
broad  land,  thfit  fertile  limestone  table-land,  paradoxically  called  "  The 
Barrens ;"  and  below  this  elevated  ten'ace  are  the  equally  rich  bottoms 
of  the  Cumberland  river,  "  The  Barrens "  have  a  gently  undulating 
sur&ce,  of  the  red  calcareous  soils  of  the  Lithosirotion  division  of  the 
sub-carboniferous  limestone,  and,  at  the  period  of  the  early  settlement  of 
this  country,  were  nearly  destitute  of  trees,  being  represented  in  the 
records  of  that  day  as  having  the  appearance  of  open  prairies  covered 
with  long,  rank  grass.  But  at  present,  where  not  under  cultivation, 
they  luxuriate  beneath  a  heavy  growth  of  timber,  principally  of  black 
oak  and  black  walnut,  through  which  hickory,  dogwood,  and  black  gum 
are  conunon.  The  surfece,  in  many  parts,  is  strewn  with  the  yellow, 
eherty  masses,  so  commonly  met  with  in  Kentucky  at  this  geological 
horizon,  embedded  in  a  red  clay  soil,  which,  at  some  points,  is,  at  least, 
twenty  feet  deep.  A  different  kind,  called  "nigger  heads,"  is  found 
with  them,  and  produces,  when  ground  up,  a  manure,  said  to  be  partic- 
ularly adapted  to  the  soil  upon  which  it  is  sb'ewn.  Between  the 
wide  rolling  noses  of  the  Barrens,  are  frequently  to  be  met  estuary-like 
bottoms,  called  "flat  lands,"  "crawfish  lands,"  &c.  These  extend  over 
wide  surfaces  between  Otter  and  Beaver  creeks,  and  grow  timothy  and 
herd  grass  well,  but  trouble  the  farmer  to  get  from  them  good  crops  of 
com  or  grain.  The  timber  is  mostly  white  oak  and  pin  oak,  hickory, 
and  sugar  tree.  Specimens  of  the  soils  of  this  county  have  been  care- 
fully collected  for  analysis. 

The  Ban-ens  of  this  county  are  full  of  sink  holes,  caused  by  the 
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cavernous  character  of  the  underlying  strata,  spoiUng  the  surface  drain- 
age of  the  country,  and  eompelUng  the  farmer  to  sink  deep  wells  for  his 
supply  of  water,  unless  he  lives  near  the,  edges  of  the  great  plateau,  in 
which  case  he  will  be  abundantly  supplied  from  the  large  springs  which 
issue  from  the  face  of  the  clifis,  and  which,  if  utilized,  could  perform 
much  of  the  lighter  labor  of  the  farm.  The  streams  which  cut  through 
the  limestone  in  a  northwest  diiecfciou  fell  rapidly,  aod  would  furnish 
an  abundance  of  power. 

CLINTON  COUNTY, 

The  coal  area  of  this  county  is  very  small,  and  includes  only  the 
western  half  of  the  Poplar  mountain,  along  with  two  outliers :  the  first 
on  Short  mountain,  between  Otter  and  Indian  creeks ;  and  the  other, 
occupying  the  top  of  the  ridge  between  Wade's  and  Caney  giips.  The 
main  coal  bed  of  the  Cumberland  river  seems  to  be  the  only  one  which 
has  been  worked  in  this  county.  At  Dr.  Long's  bank,  in  the  north  point 
of  Poplar  mounteiin,it  is  165  feet  above  the  limestone,  and  35  feet  below 
tlie  conglomerate,  which  latter  caps  the  ridge  at  this  point,  and  is  70  feet 
thick — the  top  being  445  feet  above  Wade's  gap,  or  1,678  feet  above 
tide.  There  arc  terraces  below  this  main  bed  which  correspond  to  those 
of  the  lower  coals  on  the  South  fork ;  but  no  outcrop  signs  were  dis- 
covered in  the  Poplar  mountain.  Dr.  Long's  coal  shows  a  thickness  of 
four  feet,  and  has  a  solid  roofing  of  fossiliferous  sandstone,  which  undu- 
lates along  some  of  the  drifts,  at  the  expense  of  the  thickness  of  the 
bed.  These  are  called  "  horse-baclis  "  by  the  miners,  but  bear  only  a 
distant  resemblance  to  those  properly  so  called,  whether  in  metallic 
veins,  or  in  more  disturbed  coal  regions. 

South  from  these  banks,  in  a  spur  of  the  Poplar  mountain,  known  as 
the  Copperas  knob,  this  same  bed  has  been  opened  in  several  places  by 
Lewis  Huff.  It  lies  160  feet  above  the  limestone,  and  presents  the  same 
peculiarities  as  at  Long's,  being  4  feet  thick  and  containing  sulphuret  of 
iron  nodules.  It  has  been  ti-aced  in  the  other  spurs  of  the  mountain, 
and  is  known  to  exist  in  the  spur  extending  westward  from  Long's  bank 
to  the  Caney  gap,  north  of  Albany. 

I  was  prevented  by  sickness  from  examining  the  iron  ores  of  this 
secfion  as  fully  as  I  could  have  wished,  though  there  seems  to  be  but  lit^ 
tie  hope  of  finding  them  sufficiently  developed  to  warrant  the  erection 
bf  blast  furaaciea.    In  tlie  Sinking  country,  to  the  s'oufch  df  Albany,  my 
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attention  was  called  to  large  areas  covered  with  an  apparently  rich  iron 
ore,  some  specimens  upon  the  farm  of  George  M.  Denton  having  the 
usual  brown  hematite  character,  whilst  others  were  honey-combed  and 
very  fossiliferoua.  No  diggings  having  been  made,  it  was  impossible  to 
arrive  at  the  quantity  of  this  ore,  specimens  of  which  have  been  submit- 
ted to  the  State  Chemist  for  analysis. 

The  outcrop  base  line  terminates  in  the  southeastern  comer  of  this 
county,  at  a  point  on  the  Alabama  stock  road,  1,996  feet  south  of  John 
Crouch's  house.  A  white  oak,  standing  to  the  east  of  the  roadway,  and 
marked,  "St.  9272  B.  Line,"  shows  its  terminal  station. 
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INTRODUCTORY  LETTER. 


To  Dr.  D.  D.  Owen,  . 

Sir  :  I  herewith  transmit  my  Report  of  the  progress  of  the  work  Of 
the  Greological  Survey  of  Kentucky,  made  by  Corps  No.  2,  during  the 
year  1858,  according  to  your  instructions,  a  copy  of  which  is  hereto 
annexed. 

All  of  which  is  respectfully  submitted. 

SIDNEY  S.  LYON. 
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INSTRUCTIONS 

FOE   THE    GUIDANCE    OF   8.   S.   LYOS,   TOFO&KAPHICAL   ASSISTANT 

TO   THE    GEOLOGICAL   SURVEY    OP   KENTUCKY, 

FOR   THE   YEAR    1858. 


You  will  proceed,  as  soon  as  possible,  to  organize  the  base  line  party ; 
and,  as  soon  as  the  weather  will  permit,  take  up  the  line  where  it  was 
left  off  last  fiiU,  and  carry  it  through,  in  a  due  east  course,  to  the  Vir- 
ginia line,  with  as  much  dispatch  as  is  consistent  with  accuracy  and 
permanency. 

While  on  that  line,  wherever  a  fiivorable  opportunity  offers,  you  will 
make  accurate  and  minute  geological  sections  of  the  strate  that  present 
themselves  on,  or  sufficiently  adjacent  to,  the  line — not  to  consume  too 
much  time  in  their  construction,  or  interfere  with  the  main  object  of  the 
work.  You  will  also  make  such  coUectioub,  as  opportunity  may  afford, 
of  all  remaikahle  or  mteiesting  soils — i.  e.,  such  that  can  be  either  defin- 
itely refened  to  a  paiticular  geological  formation  for  its  derivation,  or 
to  individual  membeis  of  any  formation — or  such  as  have  interest  from 
supporting  any  particular  growth ;  or  such  as  seem  to  be  deficient  in 
any  particuiai  mgiedient,  from  feiling  to  produce  certain  crops. 

You  will  also  make  collection  of  such  oi-es,  minerals,  rocks,  or  fossils, 
as  may  be  of  practical  interest  and  importance. 

So  soon  as  the  base  line  is  completed,  you  will  disband  such  members 
of  the  corps  as  may  not  be  required  in  the  prosecution  of  the  topo- 
graphical work,  to  be  continued  through  the  counties  of  the  western  coal 
field ;  and  then,  organize  the  western  corps  to  proceed  with  the  detailed 
Topographical  Geological  Survey  of  Hancock  county,  so  as  to  enable 
you  to  construct  a  map  of  that  county  on  the  same  scale  and  style  as 
that  of  Hopkins  county;  and  cany  through  said  county  of  Hancock 
such  a  system  of  levels,  as  will  enable  you  to  lay  down  and  report  on 
the  relative  elevations  of  the  various  outcrops  of  coal,  limestone,  oi-e 
beds,  or  such  beds  of  rocks  as  will  enable  you  to  identify  tlie  horizon  of 
the  lading  and  important  members  of  the  western  co&l  me^urss. 
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When  the  Survey  of  Hancock  county  is  completed,  you  will  proceed 
with  the  detaOed  Topographical  Geological  Survey  of  Grayson  county, 
on  the  same  plan  as  that  of  Hancock. 

During  the  month  of  October,  you  will  take  a  few  weeks  to  make 
some  special  collections,  at  localities  of  peculiar  interest  in  the  various 
departments  and  branches  of  the  Survey. 

In  the  latter  part  of  the  season,  when  the  weather  becomes  unfiivor- 
able  for  field  operations,  you  will,  with  the  aid  of  your  sub-assistant,  plat 
up  the  work  of  the  season,  and  construct  the  maps  of  the  counties  sur- 
veyed, to  be  ready  as  early  as  possible  for  the  engraver. 

D.  D.  OWEN,  State  Geologist. 


Hosted  byGoOgle 


CHAPTER  I. 

The  nece^ary  prepai'ations  having  been  made,  the  base  line  party 
arrived  on  the  ground  and  began  their  labors  on  the  26th  day  of  April. 

The  monuments  set  up  at  the  terminus  of  the  line  at  the  close  of  the 
last  season  were  found  undisturbed.  No  difficulties  were  encountered 
not  necessarily  connected  with  a  work  of  this  character,  other  than  those 
incident  to  the  organization  of  a  party  composed  of  persoi^  net  pre- 
viously engaged  in  such  work.  AU  parties  engaging  with  a  good  will, 
the  zeai  of  those  emploj'ed  soon  enabled  each  to  perform  his  duty,  and 
the  work  made  fair  progress. 

During  the  early  part  of  the  season  the  work  was  much  retarded  by 
frequent  and  continued  rains. 

In  addition  to  the  observations  made  on  that  part  of  the  line  pre- 
viously run — reaching  from  Uniontown,  eastwardly,  376,847  feet,  or 
71i  miles — observations  were  frequently  taken  by  the  barometer  to 
determine  tbe  elevations  of  important  points  along  the  base  line. 

The  party  were  kept  at  work  nntil  the  IStli  day  of  September,  when 
the  field  work  on  the  base  line  was  closed  for  the  season,  on  the  waters 
of  Jenney's  creek,  near  the  Big  Sandy  river. 

The  total  length  of  the  line  up  to  this  point  was  1,468,757  feet,  or 
278  miles  917  feet.  The  distance  accomplished  this  season  being 
1,091,910  feet,  or  206  miles  8  poles. 

The  season  being  far  advanced,  our  outfit  being  insufficient  for  the 
residue  of  the  Kne,  the  members  of  the  corps  being  worn  out  by  the 
length  of  the  time  employed,  and  the  mountainous  character  of  the  coun- 
try beyond  rendering  a  different  organization  of  the  corps  necessary,  it 
was  deemed  advisable  to  disband  the  base  line  party  for  this  season,  espec- 
ially as  one  of  the  wagons  and  team  employed  by  tte  base  line  party  was 
required  for  the  use  of  corps  No.  3  in  the  operations  in  the  eastern  coal 
field.  As  soon  as  the  other  team  was  recruited  and  preparation  could 
be  made,  I  proceeded  to  make  a  reconnoissance,  preparatory  to  the  work 
of  next  season,  around  the  eastern  margin  of  the  coal  field  lying  in 
Grayson,  Edmonson,  and  Hart  counties,  which  was  ferther  extended 
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into  WaiTen,  Allen,  Larue,  Hardin,  Nelson,  and  Bullitt  counties,  making 
at  the  same  time  the  collections  as  specified  in  the  instructions. 

The  topographical  and  geological  details  of  the  country  crossed  by 
the  base  hne  will  be  seen  by  the  accompanying  diagram  and  section. 
The  length  of  the  Une  run  can  only  bo  conveniently  exhibited  on  a  very 
reduced  scale,  viz :  of  six  miles  to  the  inch. 

It  will  be  seen  by  the  diagram  referred  to  that  the  line  begins  at 
Uniontown — which  is  situated  in  a  nearly  level  country,  though,  geolog- 
ically, the  rocks  lie  high  In  the  coal  measures  of  the  west — and  that  it 
crosses  successively  the  coal  measures,  the  millstone  grit,  and  the  inter- 
calated beds  of  limestone  associated  with  it,  the  sub-cai"bonifero«s  beds 
of  limestone,  and  the  sandy  mudstones  of  the  beds  usually  called  the 
knobstoue. 

Descending  the  sub -carboniferous  beds  near  the  valley  of  Salt  river, 
the  line  runs  on  the  low  valley  of  the  Beech  fork  of  Salt  river,  on  the 
beds  of  black  slate,  the  next  rock  in  the  descending  series,  occaaJonally 
crossing  spurs  of  the  knobstono. 

The  black  slate  in  the  vicinity  of  the  line  rests  on  beds  of  the  Upper 
Silurian  rocks  of  the  age  of  the  Niagara  group  of  the  New  York  State 
Survey.  Hills  of  inconsiderable  altitude  frequently  including  the  knob- 
stone,  black  slate,  and  considerable  masses  of  the  Silurian  rocks  at  the 
base.  As  the  country  becomes  higher,  toward  the  east,  the  black  slate 
forms  outliers,  capping  the  hills  in  the  eastern  part  of  Nelson  and  the 
western  part  of  Washington  county.  The  shaiy  limestone  beds  are  cut 
by  the  valleys  in  Nelson  county,  and  form  no  inconsiderable  portion  of 
the  surface  rock  of  the  western  part  of  Washington  county. 

After  leaving  the  valley  of  Caitiight's  creek,  for  a  short  distance  the 
sandy  mudstones  of  the  Silurian  period  occupy  the  surfece.  These 
beds  frequently  alternate  with  a  soft  friable  shell  limestone. 

All  the  beds  are  generally  soft;,  and  easily  cut  by  running  water,  thus 
producing  a  rolling  country — locally  quite  fertile.  One  mile  west  of 
the  last  crossing  of  Salt  river,  the  base  of  the  sandy  or  muddy  silicious 
beds  come  to  the  surface.  From  Salt  river  to  the  valley  of  Dick's 
river  the  country  is  elevated,  nearly  level ;  and  the  general  surface  rock 
is  the  cavernous  bed  of  the  Lower  Silurian  period.  This  bed  gradually 
changes  by  intercalation  of  the  upper  and  thin  plate-like  layers  of  the 
bird's-eye  limestone.  This  last  rock  forms  the  walls  of  the  gorge  in 
whibli  Dick's  river  flows.     O(?oftsioii"til  pafehfes  of  the  s'andy  metribbr  aie 
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seen  on  the  west  side  of  Garrard  county.  The  base  line  crosses  Ken- 
tucky river  near  the  mouth  of  Big  Hickman  creek.  The  base  of  tbe 
sandy  mud  beds  were  not  seen  at  the  crossing  into  Jessamine  county. 
A  fault  which  is  coincident  with  the  valley  of  Hickman  creek  has 
carried  this  rock  on  the  east  side  of  the  creek  below  the  suriace  of  the 
Kentucky  river,  where  the  Hne  crosses  it.  The  sandy  mud  beds  are 
gradually  ascended,  and  are  found  covered  by  the  yellow  magnesian 
beds  of  the  Upper  Silurian  group  at  the  crossing  of  the  Lexington  and 
Richmond  turnpike,  near  Richmond.  About  four  miles  east  of  Rich- 
mond the  black  slate,  which  was  last  seen  in  Nelson  county,  is  again  the 
surface  rock,  rising  even  in  elevated  positions  ;  the  streams  cutting  into 
the  yellow  beds  beneath.  This  alternation  continues  to  the  last  crossing 
of  the  Kentucky  river  into  Estill  county.  The  last  portion  of  the  line 
cattmg  the  Silurian  rocks  is  at  White  Oak  creek,  on  tho  east  side  of  the 
Lone  knob. 

The  land  now  suddenly  assumes  an  elevation  above  the  valleys  of 
about  600  feet,  and  contains,  in  sectaons,  sandstones  of  the  millstone 
grit  (?),  or  coal  measures,  on  the  top  of  which  rest  the  whole  body  of 
sub-carboniferous  limestone,  the  black  slate,  and  a  few  feet  of  the 
Silurian /ocks  at  the  base,  including  the  horizons  of  the  beds  of  iron  ore 
of  Bullitt  and  Nelson,  as  well  as  the  beds,  probably,  equivalent  to  those 
of  Lyon  and  Marshall  counties,  on  the  western  margin  of  the  western 
coal  fields. 

Here,  in  a  space  of  600  feet,  we  have  rock  formations  which,  in  the 
west,  occupy  probably  2,700  feet  in  thickness.  The  base  line  from  the 
last  crossing  of  the  Kentucky  river  became  very  laborious,  the  country 
being  traversed  by  deep  rocky  valleys,  from  400  to  500  feet  deep,  the 
walls  generally  vertical,  the  width  varying  from  300  to  1,000  feet,  while 
the  country  is  generally  heavily  timbered  and  grown  up  with  an  under- 
growth of  hickory,  oak,  red  bud,  black  locust,  &c.,  depending  upon  the 
geological  member  forming  the  surface  rock — the  great  feature  of  the 
counti-y  and  of  tlie  geology  being  the  great  sandstone,  so  well  seen  at 
the  old  furnace,  and  known  as  the  State  House. 

From  the  vicinity  of  the  old  furnace  to  the  crossing  of  Swift's  Camp 
creek,  this  notable  sandstone  is  seen  in  every  valley  crossed  by  the  Hoe. 
After  crossing  Swift's  Camp  creek,  softer  beds  of  the  coal  measures 
form  the  surface  rocks,  and  continue  untO  the  line  reaches  the  ridge  at 
ttie  head  of  Red  river,  which  divides  the  waters  of  the  Burning  fork  of 
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Licking  from  the  head  waters  of  Jenney's  creek.  The  heavy  sandstone 
formation  of  these  ridges  is  probably  the  geological  equivalent  of  the 
sandstone  at  the  top  of  the  section,  near  Mount  Savage  furnace,  and  is 
considered  to  be  the  highest  member  observed  in  the  coal  measures  of 
this  region.  Since  the  beds  are  frequently  very  much  modified  in  a 
short  distance,  minute  geological  sections  were  incompatible  with  the 
objects  of  the  base  hne  survey;  and,  indeed,  are  only  of  local  interest. 

To  the  foregoing  statement  of  the  general  features  of  the  country 
traversed  by  the  base  line,  I  shall  add  a  few  details  and  local  sections, 
taken  at  different  points  along  the  line,  with  some  inferences,  along  with 
some  other  observations  made  in  connection  with  my  field  work  in  other 
parts  of  the  State  during  the  last  five  years. 

The  value  of  the  observations  made  by  myself  and  other  members  of 
my  corps,  is  much  increased  by  their  continuity,  without  breaks,  over 
extended  tracts  of  the  country ;  and  further,  having  no  special  theory 
to  support,  I  have  only  followed,  or  endeavored  to  follow,  the  deductions 
necessarily  flowing  from  the  facts  themselves, 

SPECIAL   GEOLOGY   OF   THE  BASE  LINE   IN   BRECKINRIDGE    COUNTY. 

The  following  section,  taken  near  the  base  fine,  opposite  378,337  feet 

post,  will  serve  to  show  the  stratigraphical  arrangement  of  the  upper 

beds  of  the  millstone  grit,  on  the  eastern  edge  of  the  western  coal  basin. 

No.  1.    Section  of  King's  hill,  Breckinridge  county,  east  side  of  Fur 

fork  of  Clover  creek,  the  top  of  the  hill  being  capped  with  loose  Mocks 

of  sandstone,  which  was  traced  to  the  yeUow  sandstone  under  the 


"Breckinridge  eoal,^''  Sancock  county,  one  and 

%half 

miles  distant : 

Thickness. 

Elevation. 

Feet. 

Inches- 

Feet, 

344 
393 
360 
254 
244 

lyo 

134 
97 
31 
10 

lachea. 

21 
63 
5 
10 

30 

37 

53 
13 
11 
10 
10 

8 

...... 

4 

B 

8 

Covered  space,  Ehowing  occasionally  beds  of  aluminous  sbale 
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To  this  may  be  added  the  following  section,  taken  immediately  north 
of  this  locality,  and  at  the  Tar  Spring.  The  sections  united  will  form  a 
continuous  section.  The  lower  sandstone  in  section  No.  1  is  the  ec[uiva- 
lent  of  the  sandstone  at  the  top  of  the  following  section,  and  is  here  the 
place  of  the  tar  deposit,  which  flows  down  through  fissures  in  the  inferior 
beds,  and  at  tho  Tar  Spring  flows  out  at  the  base  of  the  sandstone  first 
below  this  bed : 


No.  2.     Section  at  Tar  Spnngs, 


counbj. 


Tbicknesa. 

Eletation. 

Feet. 

M., 

Feet. 

Inches. 

16 
14 

33 
5 
20 

62 
3 
1 

4 

S 
....„ 

6 

190 
174 

159 

127 
122 

103 
40 

35 
35 

YellowiBh-gray    thin    bedded    limestone,   containing    ReWpora, 

9 

35 

The  Tar  Spring  sandstone  is  cut  by  Clover  creek,  at  the  crossing  of 
that  creek  by  the  line. 

In  the  foregoing  sections  a  thickn^s  of  534  feet  10  inches  of  the 
sand  and  limestones  of  the  millstone  grit  beds  are  given,  which  circum- 
scribe the  coal  field  of  the  west  on  this  part  of  its  margin. 

Before  proceeding  eastward,  a  few  remarks  will  be  made  in  reference 
to  the  beds  lying  above  the  top  of  the  masses  in  section  No.  1. 

The  section  given  in  Vol  1,  Kentucky  Geological  Reports,  diagram 
No.  4,  gives  the  equivalent  of  the  rocks  both  above  and  below  sections 
Nos.  1  and  2  united. 

On  pages  458  and  459,  Vol.  3,  Kentucky  Greological  Repoi'ts,  a 
section  of  the  masses  near  the  margin  of  the  coal  field  is  given.  On 
the  hue  westward  from  the  Tar  fork  of  Clover  creek  to  Knottsville,  the 
measures  are  undulating,  and  frequently  cut  by  the  head  branches  of 
Blackford's  creek. 

It  is  probable  that  there  are  no  coal  beds  of  workable  thickness  on 
the  line  easb  of  the  Hawesville  and  Hartford  road,  in  Hancock  countv- 
04 
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The  country  bebween  KnottsYille  and  Yellow  creek  exposes  only  the 
beds  of  the  Hawesville  sectjon,  and  those  of  the  section  given  on  pages 
4a8,  459,  and  461,  Vol  3,  Kentucky  Geological  Reports. 

The  beds  associated  with  tlie  Estis  or  Lewisport  coal,  were  not  recog- 
nized on  the  line  east  of  Yellow  creek.  The  line  running  along  the  ores* 
of  an  anticlinal  wave,  it  is  probable  the  lieds  last  alluded  to  are  wasted 
by  denudation  in  the  vicinity  of  the  line,  east  of  Yellow  creek ;  and 
that  they  are  carried  down  by  rapid  dip  near  the  creek,  and  are  lost 
under  the  soft  beds  west  of  it. 

West  of  Yellow  creek  the  counti-y  is  covered  by  the  silicious  quarter- 
nary  mavis,  and  no  section  could  be  obtained  between  the  creek  and 
Green  river. 

West  of  Green  river  the  upper  part  of  the  coal  measures,  associated 
with  the  coal  beds  worked  at  Newburg  and  EvansvOle,  Indiana,  come  to 
the  surface.  The  section  of  the  HoUoway  borings,  in  Henderson 
county,  given  on  pages  32  to  36,  Vol.  1,  Kentucky  Geological  Reports, 
will  serve  to  illustrate  the  geology  of  the  line  from  Green  river  to 
TJniontown — it  need  not  be  repeated  hei'e. 

Returning  toward  the  east  we  find  the  gieit  &,iuK  nt  f  tie  Tu 
Spring  forming  the  banks  of  Clover  creek  the  n  i  es  lO'seiing  thp 
sandstone  having  suffered  considerable  alteration  The  hme^stone  jrame 
diately  above  is  eeminDohtic ;  the  upper  pirt  of  the  mish  bemg  bufi 
colored,  and  abounding  in  Pentremites,  Plj  f  7ms  and  Hefppo  a 
Archemides.  At  the  crossing  of  the  Beech  tork  of  Clo\ei  tieel  the 
great  sandstone  is  beneath  the  drainage,  and  i-^  not  cut  bj  that  cieek 
where  we  crossed  it.  The  section  at  Beech  fori  is  i  lenticil  with  the 
ibllowing,  taken  at  Clover  creek,  except  the  h  ne  and  bandstone  misses 
at  the  base : 
No.  3.     Seciion  of  the  millstone  grit  bt  I   it  iJe    ios    7j    f  CI     i 


Covered  space 

Buff  Pentremital  limoetoiie 

Oolitic  limBBtone,  (fossils  rare) 

Sandstone,  single  ledge 

llenTj  bedded  Bandatonea,  oblique  lines  of 

Talus 

Durk  graj  conoreljonary  limestone ' 

Bottom  not  seen.    Bed  of  creek. 
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The  creek,  where  the  line  crosses  it,  evidently  lies  io  a  synclinal  fold, 
with  a  rapid  dip  toward  the  northwest. 

Between  Clover  and  Sugar  Camp  or  Doverty's  creek  the  liae  lies 
upon  an  elevated  plateau,  with  no  large  streams  crossiog  it.  The  upper 
part  of  section  No.  3  is  cut  at  Mr.  Weatherford's,  on  the  Hardinshurg 
and  Hartford  road,  a  short  distance  south  of  Hardinaburg. 

At  Sugiir  Camp  creek  the  following  section  is  visible : 
No.  4.     Section  at  Siigar  Camp  creek. 


Thic 

25 
24 
32 
5 

1 

5 
5 

6 

6 
10 

5 
16 

inches 

-— -, 
4 
4 

" 

4 


...... 

Elevation. 

Feet. 

Inches. 

150 
125 
lOi 
69 
64 
58 
53 

42 
37 
31 
21 
16 

Six  plates  of  limestoEe,  the  lower  three  full  of  Begregations  of 

Bed  of  creek,  top  of  Tar  Spring  aandstono. 

After  leaving  Clover  and  Sugar  Camp  creeks  the  iuie  Ues  on  the 
south  side  of  the  dividing  ridge,  between  the  waters  of  the  streams 
emptying  into  the  Ohio  river  and  those  emptying  into  Rough  creek. 
The  head  of  some  of  the  streams  emptying  into  Rough  creek  are  cut 
on  the  85th  and  86th  miles.  Near  the  86th  mile  post  the  drainage 
cuts  tlirough  the  Tar  Spring  sandstone,  the  bed  of  limestone  beneath 
it,  and  into  the  lowest  and  last  sandstone  of  the  millstone  grit. 

The  following  section,  taken  near  the  86th  mile  post,  corresponds 
very  nearly  with  a  section  obtained  one  mile  west  and  two  miles  south, 
at  Mr.  Compton's,  on  Lost  run.  Immediately  west  of  the  place  of 
this  section  the  sandstone  of  the  Tar  Spring  rises  in  a  bold  precipice, 
where  this  rock  is  seen  forming  a  bluff  for  the  last  time  along  the  line : 
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No.  4.    Section  on  the  farm  of  the  Widow  Whitmorth. 


Thickness, 

EleTation. 

Rounded  outlier  of  tlie  Tar  Spring  sandstone,  showing  3fl  to  40 

Feet. 

50 
10 
5 

2 
U 

i 

10 
IS 

2S 

Incbea. 

6 
6 

8 

Feet. 

101 
90 

85 
83 

64 
54 
42 
21) 

Inches. 

2 

Covered  space,  sliowiog  occasLonallj  beda  of  blue  aluminous  shales 

Bed  of  branch,  on  sandstone. 

Eastwardly  fi-om  the  place  of  this  section,  the  sandstone  at  the  base 
of  the  millstone  grit- to  the  vaUey  of  Sinking  are  frequently  cut  through, 
and  the  upper  beds  of  the  great  mass  of  the  sub-carboniferous  limestone 
exposed.  The  base  of  the  foregoing  section,  (No.  4,)  was  obtained  on 
the  87th  mile,  as  follows : 


No.  5.     Section  near  the  farm  of  Mr 

.  Ferin's. 

Thickness. 

Eleration. 

Feet, 

'•*•■ 

Feet. 

Inches. 

25 
10 

64 

99 
64 

Half  a  mile  east  of  Mr.  Perin's,  on  the  fiirm  of  Mr.  Chandoin,  the 
)8  feet,  section  4,  is  the  surface  rock.  Near  the  line,  the 
e  at  99  feet,  section  5,  appears  impregnated  with  desiccated  coal 
tar,  and  persons  have  made  an  effort  to  trace  the  tar  to  the  coal  bed 
from  which  it  is  supposed  it  flowed.  There  is  locally  a  thin  bituminous 
shale  at  the  base  of  the  sandstone,  from  4  to  6  inches  thick.  The  sec- 
tion at  Mr.  Dent's,  two  miles  east  of  Mr.  Chandoin's,  and  one  and  a 
half  miles  north,  is  the  counterpart  of  that  at  the  latter  locality. 

It  would  be  proper  to  state  that,  at  the  locality  of  section  No.  5,  part 
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of  the  wasted  mass  of  the  Tar  Springs  sandstone  is  in  sight,  forming  an 
outlier  of  that  ma^,  reduced  to  a  few  acres  in  extent. 


No.  6.     Sedion  at  Mr.  Dent's,  ivest  side  of  Sinking  creeh. 

Thickness. 

ElevatioQ. 

Feet. 

14 
34 
8 
3 

4 
41 

Inches. 
6 

97 
82 
48 
48 
45 

4S 

"-■ 

Drainage,  dry  ravine. 

Sandstone  No.  3,  or  the  Tar  sandstone  of  Breckinridge  county,  forms 
the  surface  rock  at  Mr.  Chandoin's,  on  the  88th  mile.  On  the  89th  mile 
the  drains  emptying  into  sinkholes,  and  those  emptying  into  Sinking 
creek,  cut  through  the  beds  lying  above  the  cavernous  member  of  the 
sub-carboniferous  limestone,  and  down  to  that  member.  The  dividing 
ridge  between  the  waters  of  Sinking  and  Rough  creeks  are  capped  by 
the  lowest  sandstone,  limestone  No.  1,  and,  on  the  higher  parts  of  the 
ridge,  by  the  waste  of  sandstone  No.  2,  or  the  sandstone  forming  the. 
great  bed  at  the  Tar  Springs. 

The  dip  observed  at  various  points  in  the  vicinity  of  the  head  of 
Sinking  creek  indicates  a  dome-like  upheaval,  somewhat  prolonged  in 
the  direction  of  Big  Spring ;  the  apparent  longer  axis  of  this  upheaval 
from  east  to  west  being  about  eight  miles — that  from  north  to  south 
about  two  miles.  The  territory  included  within  this  limit  being  entirely 
surrounded  by  a  band  of  the  sandstone  beds  Nos.  1  and  2,  with  the 
included  bed  of  limestone  No,  1,  Toward  the  north,  in  the  direction  of 
the  mouth  of  Sinking  creek,  the  dip  brings  sandstone  No.  1  down  to 
the  level  of  the  drainage.  Still  further  north  the  beds  of  ^ndstone  Nos. 
1  and  2  are  raised  again,  and  at  the  Ohio  occupy  a  position  from  100  to 
150  feet  above  the  river. 

The  sinks  and  basins  at  the  head  of  Sinking  creek  exhibit,  in  a 
striking  manner,  the  eroding  effect  of  rains  and  frost  —  some  of 
the  sinks,  which  are  from  forty  to  one  hundred  and  ninety  feet  deep, 
covering  an  area  of  from  five  acres  to  two  thousand.    The  rim  of  sand- 
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stone  surrounding  these  depressions  is,  generally,  nearly  level ;  the  out- 
cropping rocks  within  are  also  nearly  horizontal.  Near  the  center  there 
is  an  opening  of  from  three  to  fifteen  feet  in  diameter  ;  into  this  open- 
ing the  water  which  has  fallen  within  the  margin  of  the  basin  has  been 
drained  since  the  day  when  the  rocks  exposed  within  were  raised  above 
the  drainage  of  the  country,  and  thus,  by  the  slow  process  of  washing 
and  weathering,  the  rocks,  which  once  filled  these  cavities,  have  been 
worn  and  carried  down  into  the  subterranean  drainage  of  the  country. 
An  this  has  evidently  come  to  pass  in  the  most  quiet  and  regular  man- 
ner. The  size  of  the  central  opening  is  too  small  to  admit  extraordi- 
nary floods ;  nor  is  it  possible,  with  the  level  margin  around,  to  suppose 
that  these  cavities  were  worn  by  eddies  in  a  current  that  swept  the  whole 
cavernous  member  of  the  sub-carboniferous  limestone  of  western  Ken- 
tucky; but  the  opinion  is  probable  that  the  upheaving  force  which 
raised  these  beds  to  their  present  level,  at  the  same  time  ruptured  and 
cracked  the  beds  in  certain  lines ;  that  afterwards  the  rains  were  swal- 
lowed into  openings  on  these  fractures,  producing,  by  denudation,  the 
basins  of  the  sinkhole  country,  and  further  enlarging  the  original  frac- 
tures by  flowing  through  them,  and  thus  forming  a  vast  system  of 
caverns,  which  surrounds  the  western  coal  field.  The  Mammoth  Cave 
is,  at  present,  the  best  known,  and,  therefore,  the  most  remarkable. 

The  following  section,  taken  three  fourths  of  a  mile  north  of  Mr. 
Felix  Styles',  (94th  mile,)  will  carry  the  sections  into  the  sub-carbon- 
iferous limestone,  and  connect  that  member  with  the  sandstone  and 
limestone  beds  above  it : 
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No.  7. 


CoTered  space,  wasted  sandatone. 

Fine  grained  sandstone 

FiDe  grained  sandstone,  containing  round  Begregations  of  pjritif- 

erous  sandstone 

Coarse  sandstone,  containing  balls  of  sandstone 

Heavj  Bandstone,  rippla  marked,  with  oblique  marks  of  deposit! 

Thin  bedded  sandstone — 

COTered  space,  slialea,  (?) 

Oolitic  limestones . ^- 

Bluish-eaitliy  limestone,  with  ^litdons  segregations 

Earthy  and  oolitic  limestone,  with  remains  of  Crinoidea  near  tc 

Ledge  of  compact  limestflne 

Ledge  of  whitish  limestone,  earthy  near  the  top 

Chert  bed. _ 

White  limestone,  containing  Crinoidea,  DteAocnnus  beds 

White  limestone,  with  Crinoidea 

White  and  blae  beds  limestone,  alternating 

Blue  beds  of  " 


Hard  biue-gray  limestone,  with  Productus_^ 

Hard  gray  limestone,  with  Crinoidea 

Hard  gray  limestone,  with  Pentremltes  

Flat  at  Sinking  fork  of  Sinking  creek. 


Thickness-         Elevation. 


About  ten  feet  below  the  base  of  the  sandstone,  the  bedding  plac^  of 
the  limestone  are  completely  covered  with  the  remains  of  Pentremites 
floralis,  P.  pyrifonnis,  and  P.  globosus. 

The  rocka  are  quite  hard,  and  the  fossils  crystalHzed  carbonate  of 
lime;  they  are  not  disintegrated,  but  weather  as  fast  as  the  rock  in  which 
they  are  imbedded.  About  fifty  feet  from  the  base  of  the  sandstone 
the  red  earth  first  appears.  This  is  the  usual  color  of  the  subsoils  of 
the  sub-earboniterous  rocks  below  the  sandstone.  The  action  of  the  rains 
on  masses  of  this  rock  is  remarkable.  Kocks  which  are  detached,  and 
stand  isolated  and  unprotected,  are  weathered  into  deep  fluted  furrows 
by  the  falling  rains,  while  the  extreme  upper  parts  of  the  ridges  between 
the  furrows  are  kept  quite  sharp.  The  same  beds  have  since  been  seen 
in  the  Mammoth  Gave,  which  are  readily  recognized  by  the  same  flute- 
like grooves  produced  by  water  trickling  over  their  exposed  faces.  This 
is  the  more  remarkable  when  the  texture  of  the  rock  is  considered.  It 
is  quite  fine  gi'ained,  and  compact. 

The  base  line,  after  it  crosses  Sinking  creek,  soon  ascends  a  platform 
of  sandstone,  lying  quite  level,  and  seldom  penetrated  by  the  water. 
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Here  we  have  surface  drainage  on  the  north  into  the  sinks  and  Sinking 
fork  of  Sinking  creek,  and  on  the  south  side  into  the  sinks  and  Rough 
creek. 

This  table  land  exteniis  to  the  head  of  May's  creek,  a  tributary  of 
Rough  creek.  Further  eastward,  the  sandstones  between  the  conglom- 
erate and  the  cavernous  member  of  the  sub-carbomferous  limestone  are 
only  seen  in  isolated  patches  on  the  knobs,  which  stand  here  and  there 
detached  from  the  main  mass  of  sandstone,  which  caps  their  summits, 
and,  from  its  resisting  character,  maintains  these  knolls  in  their  present 
form. 

From  May's  creek  to  the  head  of  Otter  creek,  the  rocks  are  nearly 
level,  with  a  slight  dip  to  the  west  and  southwest.  From  the  one  hun- 
dredth mile  to  the  crossing  of  Otter  creek,  the  sinks  are  less  numerous, 
the  valley  of  Otter  cutting  below  the  cavernous  member,  the  hiUs  on  the 
east  and  west  sides  being  capped  with  it.  The  drains  usually  lie  on  the 
sui-fiice,  with  occasional  large  springs  breaking  into  the  valleys.  A  short 
distance  from  the  eastern  edge  of  the  sandstone  the  chert  waste  from 
the  sub-carboniferous  rocks  covers  the  surface,  and  Is  more  or  less  abun- 
dant from  the  100th  to  the  115th  mile;  for  this  distence  the  chert  is 
CLuite  fossiliferous,  and  usually  cellular. 

No  satisfitctory  section  of  the  whole  mass  of  the  cavernous  member 
could  be  obtained  along  the  line ;  it  is  estimated  at  about  four  hundred 
feet.  The  rocks  at  the  base  of  it  are  earthy,  and  frequently  contain 
beds  of  marly  clay.  The  upper  part  being  generally  hard  and  brittle, 
containing  two  distinct  beds  of  oolitic  limestone. 

On  the  lloth  mile  the  line  enters  the  breaks  of  Muldrough's  hill, 
passing  over  the  crystalline  Umestone  beneath  the  clay  beds,  and  cuts 
the  head  of  Otter  creek. 

The  line  crosses  the  Louisville  and  Nashville  railroad  on  the  116th 
mile,  and  enters  the  valley  of  Clear  creek,  descending  the  beds  of  the 
knob  member  of  tiie  sub-carboniferous  rocks,  which  are  here  represented 
by  alternating  beds  of  limestone,  chert,  and  silicious  mudstona  Toward 
the  base  of  the  mud  beds  ai'e  a  few  layers  of  fine  grained  sandstone. 
These  last  beds  are  the  equivalent  of  the  Waverly  sandstone  of  Ohio, 
and  correspond  to  the  geological  horizon  of  the  section  taken  at  the 
mouth  of  the  Scioto  river,  and  reported  on  page  371,  Vol.  2,  Kentucky 
Keports.     Some  of  the  beds  of  fimestones  at  the  top  of  tlie  u 
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and  muddy  shale,  oa  Clear  creek,  abound  in  Cnnoidea,  usually  siticified 
and  distorted  ;  some  of  these  remains  are  probably  new,  both  in  genera 
and  species. 

The  valley  of  Clear  creek,  but  especially  the  cut  made  by  the  Louis- 
ville and  Nashville  railroad  compiiay,  afford  fine  sections.  The  line  of 
the  road  ascending  the  hil!,  the  entire  section  of  the  hill  may  be  obtjiined. 
Here,  as  has  been  frequently  observed  elsewhere,  the  rocks  are  inter- 
rupted by  numerous  w;ives,  and  the  dip  falls  off  with  the  line  of  the 
creek,  which  would  reduce  the  thickness  of  the  rocks  to  less  than  the 
height  of  the  hill.  No  good  section  of  the  base  of  the  knob  member 
was  obtained  on  the  west  side  of  Rolling  fork  of  Salt  river,  which  the 
line  crosses  near  the  mouth  of  Beech  fork,  on  the  120th  mile. 

The  black  slate,  usually  considered  of  the  Devonian  period,  is  first 
seen  on  the  base  line  at  the  crossing  of  Rolling  fork. 

The  level  land  on  Beech  fork  to  the  i26th  mile  lies  on  the  black 
slate.  At  this  point  the  drains  and  branches  begin  to  cut  through  the 
slate,  and  expose,  occasionally,  the  beds  beneath  it  The  shales  and 
sandy  mudstones  at  the  base  of  the  sub-carboniferous  beds  form  the 
hiils  and  ridges.  Outliers  of  the  black  slate  are  seen  occasionally  up  to 
the  134th  mile,  beyond  which  it  is  no  longer  seen. 

The  dip  to  the  west,  from  the  134th  mile  westward  to  Rolling  fork,  is 
quite  gentie  and  regular. 

No.  8.  The  following  section,  taken  at  Mr.  Jonathan  JVewmmt's,  on 
Long  run,  will  serve  as  a  key  to  the  arrangement  of  the  rocky  masses 
of  the  hills  : 


Hard  fine  sraineJ 

Wuste  of  black  sl.ile  - 

Black  slate,  stained  with  OKide  of 
Bhicli  sl!ite_ 

Yellowiali  and  fleah  coloreii 

cim'aini)!^  ren 
Limestone,  buff 

Tus  oblangus,  &c.,  ei^uivaleiiC 
Bed  of  Long  tun. 
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The  hilla  gradually  increase  in  height  as  the  hne  passes  up  ttc  river. 

The  black  slate  has  decreased  in  thickness  from  the  Ohio  river.  On 
Long  lam  it  is  found  only  63  feet  thick,  while  at  the  Ohio  it  is  upwards 
of  a  hundred  feet 

The  hmestone  at  IG  feet,  6,  is  frecLueutly  wanting  on  the  line:  the 
slate  there  resting  on  the  Silurian  beds. 

The  Devonian  limestones,  which  are  ^tiniated  at  from  20  to  30  feet 
at  the  falls  of  the  Ohio,  have  entirely  disappeared,  having  thinned  out 
toward  the  south,  or  been  removed  by  denudation  before  the  deposition 
of  the  black  slate. 

The  beds  being  thus  contracted,  hills  of  iueonwderable  height  are 
found  containing  all  the  remains  of  the  black  slate,  the  Devonian  lime- 
stone (?),  and  a  part  of  the  Silurian  rockb ;  the  whole  capped  by  the 
mudstones  of  the  lower  part  of  the  beds  of  the  knobstone. 

The  general  direction  of  Beech  fork  is  from  east  to  west  from  the 
121st  to  the  l-llst  mile,  near  Tredericksburg,  when  the  direction  is 
from,  north  to  south.  The  base  line  crosses  this  river  twice  on  the  121st 
mile;  the  131st  mile  post  fells  in  it.  It  Is  crossed  again  at  the  134th 
mile  and  the  130th  mile;  both  posts  felling  in  the  river.  It  is  again 
crossed  twice  on  the  139th  mile;  and  the  last  and  eighth  time  at  the 
mouth  of  Cartright  creek.  At  this  point  the  line  enters  Washington 
county.  The  shaly  shell  beds  of  the  Silurian  date  are  cut  through,  and 
the  upper  beds  of  the  silicious  mudstono  are  first  seen  on  the  slopes  of 
the  hill  west  of  the  last  crossing. 

The  following  sections,  taken  at  different  points  from  the  crossing  oi 
Rolling  fork  of  Salt  river  to  the  last  crossing  of  Beech  fork,  will  show 
the  an'angement  of  some  of  the  beds,  and  the  modifications  and  e 
i  in  short  distances : 

No.  9.     Section  on  12G^A  mile. 


Thickness. 

Elevation. 

Feet. 

20 
40 
30 

Inches 

Feet. 

91) 
70 
30 

Inches. 

Knob  shales,  (silicious  mudalone) 

Top  of  black  slate. 

fee tly  preserved  Crinoidea,  which  appear  to  be  allied  to  aub-unrboniferous  forms.  Should  future 
roaearchea  determine  tliese  fosaiJa  (o  be  analogous  to  the  sub -carboniferous,  and  not  to  the 
Devonian  types,  it  would  be  necessary  to  separate  the  black  elate  from  the  Deronian,  and  place 
it  at  tils  baSB  o'f  the  sub-carboniferoua  bofla. 
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The  30  feet  shale  bed  is  much  thicker  farther  west;  and  the  ledgea 
of  knobstone  are  seen  here  for  the  first  time  ou  this  line.  These  rocks 
appear  to  be  solid,  aad  of  good  quality ;  they  may  be  wrought,  and 
would,  probably,  produce  a  building  material  equal  to  the  Waverly  sand- 


No.  10.     Section  on  12Tih  mile. 


Thickn^a. 

Elevation. 

Base  of  black  elate,' 

Feet. 

3 
5 
IS 

u 

10 
15 
10 
8 

Feet. 

80 
77 
72 
67 
43 
33 
18 

a 

Inehos. 

Bed  of  branch. 

The  soils  produced  by  the  disintegratioa  of  these  beds  is  of  excellent 
quality.  From  20  to  40  feet  of  the  upper  part  produces  cedar,  on 
southern  aspects ;  below  the  cedar  line,  buckeye,  beech,  and  hickory ; 
on  the  lower  part,  about  40  feet,  is  mixed  poplar,  ash,  sugar-tree,  and 
beech,  with  occasionally  walnut. 

No.  10.     Section  on  IZist  mile. 


Top  of  hill - 

Covered  epaoe,  black  alate 

Yellowish  limestone 

Tliin  beds  limestone,  alternating  w 
plates  of  soft  limestone 


I  Uiin  beds  of  marlite,  with 


e,  solid  bed  _ 


f  limestone  _, 


Marlite,  with  occasional  plates  ol 

limestone,  solid  bed 

Maclite,  with  plates  of  limestone — 

Bench  and  covered  space 

Limestone,  solid  bad 

Marlite,  with  bods  of  limestone  8  to  10  inches  thick.. 
Bed  of  Beech  fork. 


Feet.  laches.  Feet.    Inches. 


The  131st  mile  post  falls  in  Beech  fork;  also  the  134th.     Between 
the  two  crossings  of  the  river  the  land  is  spread  out  into  a  table,  with 
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occasional  rocky  drains.  The  land  is  of  excellent  quality,  produced  by 
the  disintegratioft  of  the  shale  heds  at  the  base  of  the  knobs,  the  black 
slate  with  the  beds  near  the  upper  part  of  the  Silurian  limestone.  Its 
color  is  dark  reddish  brown. 


No.  11. 


Section  at  the  crossing  of  Beech  fork,  ead  of  St.  Thomas' 
College,  Nelson  county. 


northeast  side  of  river 

Thickness. 

Eleviition. 

Feet. 

18 
4i> 
33 
75 
43 

Inches. 

10 
4 

Feet. 

Inohee. 

Elaek  slnte,  capping  rirer  hilla  on 

21 
20 
J4l 

143 

8 

Top  of  first  cliff,  composed  of  tw 

Foot  of  steep  bank,  covered  space 

Water,  Beech  fork. 

Between  the  I34th  and  ISStli  mile  posts  beds  of  limestone  are  seen, 
equivalent  to  the  Crinoidal  beds  of  Guthrie's  quarry  on  Beargrass  creek, 
Jefferson  county,  Kentucky.  In  the  wasted  materials  upon  the  surfiice 
the  fossils  of  the  sub-catboniferous  beds — seen  in  Muldrough's  hill,  300 
feet  above  the  black  slate — were  in  great  abundance.  The  fossils  were 
cherty,  and  almost  indestructible  by  the  weather.  Considerable  beds  of 
sub-carboniferous  chert  was  also  found.  This  place  is  notable  as  the 
most  eastward  limit  of  the  remains  of  sub-carboniferous  beds ;  and  also 
for  the  appearance  of  the  beds  associated  with  the  hydraulic  limestone 
of  tlie  falls  of  the  Ohio.  The  Catenipora  nnd  coral  beds,  equivalent  to 
those  at  the  falls  of  Ohio,  are  absent,  and  the  Crinoidal  beds  rest  on 
Silurian  rocks,  containing  Pentamerus  and  Eucaliptocrinus. 

The  line  on  the  136th,  7th,  8th,  and  part  of  the  139th  miles,  lies  on 
the  north  side  of  the  river.  On  the  139th  mile  the  river  is  crossed 
twice. 

The  rocks  of  section  No.  10  are  cut  as  they  rise  more  rapidly  than 
the  river;  the  cuts  are  becoming  gradually  deeper  into  the  beds. 
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No.  12.  The  following  section  shows  ike  modification  of  the  leds  east- 
tvardly.  The  sedion  does  not  reach  to  the  korison  of  the  hlaek  slate. 
The  distance  from  the  top  of  section  to  the  slate  is  only  a  few  feet : 


Thickneas.    j     Elevation. 

Yellon  limesCoae,  5  feet  below  slate,  (?)  and  corerad  space 

Feet. 

32 
27 
27 
93 

10 
5 
16 

,0 

8 

Inches, 

3 
6 
5 

5 

a 

Feet. 
186 

no 

137 
110 

83 
55 
50 
39 
34 

18 
8 

Inches. 
8 

Yellow  marlite,  «,  few  beds  of  yellow  rock  on  top 

Yellow  limestone,  covered  wLih  cedar  on  all  patches  of  soil 

Top  of  beds,  containing  spherical  masses  of  Favosites. 

Bed  of  Mill  creek. 

Befciveen  the  place  of  this  section  and  Bardstown  the  decomposed  lay- 
ers of  the  argillaceous  beds  have  been  wrought  into  common  earthenware, 
but  the  manufactory  has  been  discontinued.  The  reason  of  its  discou- 
tinuance  I  did  not  learn.  The  clay  seems  of  good  quality ;  though  it 
may  be  wanting  in  silieious  earth. 

As  before  stated,  the  yellow  limestone  terminates  on  the  line  on  the 
140th  mile,  where  the  base  of  it  caps  the  hills.  The  dip  increases  and 
brings  up  about  100  feet  of  the  shell  limestone ;  in  the  139  th  and  140th 
miles  are  also  a  few  feet  of  the  silieious  mudstone  of  the  Silurian  period, 
which  is  cut  by  the  tarnpike  descending  the  hill  from  Bardstown,  near 
Fredericksburg. 

The  belt  of  the  soil  which  is  characterized  by  the  cliff  beds  of  the 
Upper  Silurian,  extends  along  the  line  from  the  124th  to  the  middle 
of  the  140Lh  mile.  16i  miles.  This  belt  is  probably  above  the  average 
width. 

The  belt  of  country  particularly  marked  by  the  shell  beds,  silieious 
mudstones,  and  marl  beds,  extends  from  the  middle  of  the  140th  mile 
to  the  middle  of  the  166th  mile,  or  2G  miles.  As  these  beds  are 
variously  modified,  being  layers,  alternately,  of  sandy  mudstone,  indur- 
ated aluminous  shales,  thin  beds  of  shell  limestone,  or  hard,  i 
limestone.    The  outcropping  edges  of  these  beds  produce,  by  d 
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tion,  soils  difFering  widely  in  chemical  constitutioiij  which  conseC[nently 
differ  greatly  in  fertility  :  the  character  of  the  soil  always  correspond- 
ing in  chemical  elements  to  the  beds  from  which  it  is  derived. 

On  the  silico-calcareous  belt  some  of  the  beds  coming  to  the  surface 
are  mostly  composed  of  fine  sand  and  sihcious  mud;  when  these  cap 
a  ridge,  and  no  calcareous  bed  lies  above  them,  the  soil  is  quite  poor,  and 
the  timber  invariably  oat.  The  same  rock  composing  these  oak  ridges, 
when  properly  mixed  with  the  waste  of  the  calcareous  or  marl  beds, 
produces  a  fertile  soil  easily  cultivated. 

The  first  characteristic  bed  of  the  silico-calcareous  rocks  of  this  part 
of  the  base  line  extends  from  the  west  side  of  Beech  fork,  from  the  140th 
mile  to  Little  Beech  fork,  on  the  148th  miie.  This  bed  is  composed 
of  sandy  mud  shales  and  friable,  irregularly  thin  bedded  limestone, 
abounding  in  fossil  shells.  Tho  most  abundant  of  which  are  Orthis, 
and  Spiiifers,  some  of  the  beds  being  almost  entirely  made  up  of  the 
latter  genus.  These  beds  are  sometimes  sufBciently  solid  to  project 
in  clifl's,  but  usually  they  are  soft ;  and  the  country  underlaid  by  these 
beds  is  in  rounded  hills  and  terraces ;  the  soil  almost  invariably  of  a 
black  or  dark  brown  color.  The  last  beds  outcrop  along  the  valley 
of  Cartright's  ci'eek,  and  extend  to  the  147th  mile.  The  beds  coming 
to  the  surface  here  are  more  largely  interstratified  with  beds  of  marlite. 
The  hills  are  more  rounded,  and  the  soil  Is  not  so  dark,  partaking  more 
of  the  yellow  and  whitish  color. 

The  bold  springs  which  mark  the  more  open  upper  part  of  these  beds 
in  the  valley  of  Cartright's  creek,  have  no  eiiuivalent  at  the  base  of 
this  sub-division  of  the  Silurian  rocks,  where,  tho  beds  being  quite  close 
textured,  the  springs  are  generally  feeble. 

No  good  section  was  obtained  of  the  beds  coming  to  the  surface,  from 
Beech  fork  to  Little  Beech — no  doubt  on  account  of  the  softness  and 
easily  disintegrating  character  of  the  beds ;  there  being  in  this  region 
some  200  feet,  beginning  with  the  upper  sillcious  mudstones  at  the  top 
and  ending  with  the  lower  sandy  mudstones  and  sandstones,  the  edges 
of  which  are  mostly  concealed  by  debris. 

The  line  of  Doe  creek  shows  a  rapid  dip  from  one  to  three  degrees. 
From  the  144th  to  the  146th  mile  the  rocks  dip  nearly  due  west.  This 
great  dip  brings  up,  on  tho  east  side  of  Little  Beech  fork,  beds 
alternately  sandy  and  calcareous,  interstratified  with  marlite.    These 
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beds  are  distinguished  by  a  rolling  country ;  the  hills  high ;  drainage 
cuts  deep ;  and  espeoially  marked  oa  the  line  by  a  growth  of  large 
poplar  timber.  These  strata  cover  a  belt  of  teiritory  10  miles  wide, 
from  Little  Beech  to  the  head  of  Glen's  creek,  from  148th  to  158th 
mile.  These  beds  are  estimated  at  250  feet  of  limestone  and  marl  in 
the  upper  part.,  with  490  feet  of  sandy  and  muddy  members  at  the 
base:  making  the  whole  mass  740  feet  in  thickness. 

The  western  margin  of  this  zone  is  somewhat  modified  by  the  waste 
of  the  beds  spokeo  of  as  forming  the  west  side  of  Little  Beech  fork. 

The  beds  become  more  silicious  on  the  east  slopes. 

At  the  head  of  Glen's  creek  is  an  oak  ridge,  covefred  in  some  parts  by 
thin,  fine-grained  sandstones,  which  have  resisted  atmospheric  action ; 
while  the  softer,  and  more  easily  wasted  beds,  have  crumbled  and  been 
carried  away. 

Eastward  of  the  divide  between  Glen's  creek  and  the  waters  of  Chap- 
lin fork  190  feet  of  beds  are  exposed,  immediately  under  the  sandstones 
of  the  divide  before  alluded  to. 

The  zone  covered  by  the  outcropping  edges  of  these  and  similar 
inferior  beds  crop  out  east  of  Chaplin,  producing  a  country  of  similar 
soil  and  timber,  extending  fi-om  the  first  quarter  of  the  169th  to  the 
164th  mile,  the  surface  gradually  becoming  more  level  toward  the  east. 
These  last  beds  are  composed  of  marlites,  and  soft  shales,  and  fossilifer- 
ous  limestone.  The  land  is  of  superior  quality ;  the  hills  rounded  and 
short.  This  zone  is  particularly  distinguished  by  the  red  oak  timber, 
mixed  with  beech,  poplai-,  sugar-tree,  hackleberry,  &c. — red  oak  being 
the  most  abundant.  These  beds  extend  from  Chaplin  to  the  dividing 
ridge  west  of  Salt  river,  including  the  sandy  beds  at  the  base  of  this 
division;  and  are  estimated  to  be  310  feet  in  thickness,  from  10  to  15 
feet  at  the  base ;  being  alternations  of  sandstone  and  marl  in  thin  beds. 
The  sandstone  at  the  base  is  distinguished  by  producing,  on  ridges,  white 
oak  land.  The  white  oak  ridges  of  Mercer  county  are  all  derived  from 
the  wasted  materials  of  this  bed. 

The  limestone  beds  seen  at  the  crossing  of  Salt  river  are  cut  in  a  few 
places  by  the  branchy  west  of  the  dividing  ridge.  The  dip  is  so  slight 
that  it  is  only  apparent  by  levels  taken  two  or  diree  miles  apart.  These 
comparatively  horizontal  rocks  extend  from  165th  to  175th  mile.  The 
slight  westward  dip  brings,  however,  west  of  Harrodsburg,  about  240 
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feet  of  limestone  to  the  surface,  from  beneath  the  sandstones  of  the  oak 
ridges.  It  is  the  middle  and  lower  part  of  this  240  feet  of  rock  which 
produces  the  &mous  blue  grass  soils  of  central  Kentucky.  The  masses 
of  these  beds  are  usually  thin ;  the  bedding  surBice  generally  uneven. 
The  body  of  the  beds  being  filled  with  the  remains  of  fossil  corals  and 
shells.  The  action  of  the  air,  frost,  and  water  upon  these  rocks  is  quite 
rapid,  especially  in  immediate  contact  with  the  soil,  and  where  it  is  not 
exposed  to  the  direct  rays  of  the  sun.  The  rapid  decomposition  of 
these  beds  have  supplied  the  waste  occasioned  by  unscientific  fanning  in 
the  early  settlement  of  the  country.  Some  places  have,  however,  been 
entirely  denuded  of  soil,  making  unsightly  spots  in  this  truly  beautiful 
district.  The  soil  may  be  restored  to  such  spots,  if  lying  on  a  gentle 
slope,  in  a  few  years,  by  covering  the  bare  rocks  with  vfaste  straw,  the 
halm  of  hemp,  in  lact,  anything  to  prevent  washing,  and  whieh  will,  at 
the  same  time,  cover  the  rocks.  A  thin  soil  formed  of  the  wasted  mass 
of  the  rock,  united  with  the  covering  material,  will  give  suotenance  to 
blue  grass,  which  soon  covers  and  accelerates  the  decomposition  of  the 
rock  on  which  it  grows  and  to  which  its  roots  cling. 

Near  tho  base  of  this  mass  of  240  feet  are  intercalated  several  beds 
of  chert,  seldom  regular  in  thickness,  and  frequently  interrupted.  Im- 
mediately below  the  chert  beds  are  to  be  found  caverns  and  underground 
drains — the  lines  of  those  dnuns  being  marked  upon  the  surface  by 
smks  or  depressions. 

Whenever  the  drainage  of  this  country  cuts  below  this  bed,  and  the 
dip  is  favorable,  these  underground  drains  pour  forth  the  water  which 
had  entered  at  some  higher  point,  in  many  cases  several  miles  distant. 
The  beds  are  frequently  interrupted  by  cracks  and  water  courses.  I 
have  proposed  to  distinguish  them  as  the  cavernous  member  of  the 
Lower  Silurian  rocks  of  Kentucky.  It  is  probable  that  these  are  the 
water-bearing  beds  reached  by  boring  the  Artesian  well  at  Louisville — 
the  waters  of  which  are  already  so  celebrated. 

It  had  been  predicted,  before  any  considerable  progress  had  been 
made,  that  the  boring  would  reach  upwards  of  two  thousand  feet  before 
water  would  be  obtained,  the  if  beds  outcropping  to  the  east  and  south 
held  the  same  thickness  at  LouisvUle  which  they  had  at  these  outcrop- 
ping edges.  Tills  well  of  Messrs.  DuPont  is  probably  the  deepest 
boring  ever  made  in  rocks  of  tiie  Silurian  period,     It  certainly  is  the 
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dupp  t  in  the  e  led^  mide  in  the  wp&tem  States.  The  register  of  the 
mitPiuls  wi^  oaiefuUy  1  ept  a&  -il  o  the  coirser  parts  of  the  borings 
puniped  up  it  difteient  depths  The  inikgy  between  this  record  and 
that  of  the  snifn-e  section  kept  on  the  1  f^e  line,  is  sufficiently  close, 
both  18  to  thiokoest)  in  1  tho  miteml  1  lought  up,  to  enable  an  expert  to 
point  out  at  the  outciop  of  the  ditleient  beds  as  they  came  to  surfece — 
between  Loui-5\ille  tnd  Ditks  moi 

On  Cane  creek,  one  mile  west  of  Dick's  river,  the  rocks  are  much 
more  disturbed  than  at  any  point  obsen'ed  on  the  base  line  since  the 
margin  of  the  coal  measures  was  left  in  Hancock  county. 

The  rocks  near  the  top  of  the  Bird's-eye  limestone  are  ruptured  and 
tilted  toward  the  west  and  northwest — between  Cane  creek  and  Dick's 
river,  the  angle  of  dip  rising  frequently  as  high  as  15°  to  18°.  The 
gorge  in  which  Dick's  river  flows  is  apparently  an  open  fracture,  since 
the  rocks  generally  dip  away  from  this  river  when  the  bends  in  the 
stream  are  sudden,  except  at  the  points  coming  forward  into  the  bends, 
which  are  long  and  narrow ;  in  such  cases  the  point  fi-equently  falls  or 
dips  toward  the  river ;  but,  even  then,  rocks  on  the  opposite  side  dip,  as 
usnalj  away  from  the  stream. 

It  is  not  probable  that  the  gorges  in  which  Dick's  and  the  Kentucky 
rivers  flow  are  due  to  denudation ;  but  it  is  a  legitimate  inference,  from 
the  arrangement  of  the  rocks  forming  their  sides,  that  these  rivers  flow 
in  the  lines  of  original  fractures  produced  by  the  upheaving  forc^  ele- 
vating these  rocks  from  the  place  in  which  they  were  deposited  to  that 
which  they  now  occupy. 

Mr.  J.  E,  Thompson  states  that  the  171st  mile  post  of  the  base  line 
is  near  the  center  of  the  belt  of  blue  ash,  walnut,  and  sugar-tree  land, 
which  extends  towards  the  north  and  crosses  Kentucky  river  in  the 
neighborhood  of  Munday's  Landing,  having  an  average  width  of  two 
and  a  half  miles.  On  the  south  side  of  the  line  this  belt  extends  toward 
Danville,  gradually  spreading  or  extending  in  width,  at  Danville  it  being 
from  6  to  8  miles  wide.  The  whole  length  of  this  peculiar  soil  south  of 
Kentucky  river  being  about  20  miles.  The  same  belt  of  land  extends 
north  of  the  Kentucky  rii'er  into  Nicholas,  Woodford,  Bourbon  counties, 
&c.,  expanding  in  width  north  of  the  Kentucky  river. 

This  pecuhar  soil  being  produced  by  the  decomposition  of  the  lime- 
stones immediately  above  the  cavernous  member  of  the  Silurian  rocks, 
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and  the  fleepeal  seated  rock  of  the  upland  country  of  middle  Kentucky, 
its  margin  indicates  precisely  the  form  of  the  great  anticlinal  axis  which 
divides  the  Stata  If  this  boundary  was  correctly  defined,  it  would  at 
once  give  the  key  to  the  dip  over  a  vast  extent  of  country,  and  deter- 
mine nearly  all  questions  in  relation  to  Artesian  wells.  This  is  becoming 
a  subject  of  considerable  importance,  in  an  economical  point  of  view,  in 
addition  to  its  scientific  interest. 

The  Bird's-eye  limestone  forming  the  walls  of  Dick's  river  ia  in  com- 
pact thick  ledges,  from  2  to  C  feet  thick,  vaiying  little  in  character  for 
175  to  200  feet. 

The  deepest  cat  rocks  on  the  line  are  seen  at  the  crossing  of  this 
river. 

After  crossing  Dick's  river  the  line  lies  for  nearly  six  miles  in  Gar- 
riu'd  county  —  the  surface  rock  being  composed  of  the  beds  near  the 
top  of  the  Bndsbje  hmestone.  On  the  180th  mile  a  considerable 
uplift  xs  ciobsed  Wheie  it  was  examined,  the  rocks  on  either  side  dip 
horn  I  line  to  the  e,i^t  an!  west.  Three  fourths  of  a  mile  to  the  east 
A  biinch  mns  pirallel  to  the  Lexington  and  Danville  turnpike.  On  this 
bi'ini.h  it5  leen  a  ie\eihal  of  dip  for  a  considerable  distance  on  a  west 
and  nortlmest  couise  Approaching  Kentucky  river  with  the  iine  of 
the  branch  the  dip  is  '^een  gradually  to  change,  and,  finally,  near  the 
nvei,  the  dip  ib  to  the  southwest  and  away  from  the  line  of  the  river. 
The  gie  ite-st  luglo  ot  dip  observed  being  nearest  to  the  river :  the  angle 
of  the  dip  ^iiym^  fiom  1°  to  50'".  The  beds  being,  moreover,  fi'e- 
quently  fnctuied  md  shpped.  The  line  of  greatest  fracture,  or  main 
axis  of  dib^uibance,  lies  on  a  course  north  10°  E,  South  10°  west. 
The  month  of  the  bianch  cnteva  Kentucky  river  opposite  Boon's  knob, 
which  IS  an  isolated  maa**  of  the  Bird's-«ye  limestone,  210  feet  high, 
sepuated  b;  the  iiult  before  alluded  to,  which  crosses  the  Kentucky 
river  near  this  point.  The  character  of  this  disturbance  is  considerably 
changed  on  the  other  side  of  the  river;  the  rocky  masses  on  the  west 
side  appear  lifted,  while  those  on  the  east  side  are  fiillen  forward  and 
depressed.  The  axis  of  the  fault  on  the  north  side  of  the  river,  so  far 
as  examined,  coincides  with  the  line  of  Big  Hiclenan  creek. 

A  remarkable  disturbance  in  the  rocks  was  observed  on  our  return 
from  the  work  of  the  base  line,  a  tew  miles  east  of  Winchester.  It  is 
not  improbable  that  the  feult  at  Kentucky  river  may  be  extended  into 
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Clarke  county,  and  this  disturbance  and  that  in  Clarke  maj'  be  cotem- 
poraneous.  The  rocks  disturbed  in  Clarke  county  are  the  yellow 
magnesian  beds  of  the  Upper  Silurian  date  aod  the  beds  of  black  slata 
These  disturbances,  if  connected,  would  determine  tbe  geological  period 
in  which  they  occurred,  and  would  doubless  throw  much  light  on  the 
ancieat  coast  lines  of  the  different  geological  epochs  ruptured  by-  the 
fault  or  by  a  succession  of  disturbances.  At  all  events,  there  is  no 
doubt  that  the  iault,  and  the  lines  of  tbe  Kentucky  and  Dick's  rivers, 
which  he  in  the  deep  gorges  of  the  Bird's-eye  hmestone,  are  cotem- 
poraneous  and  produced  by  a  common  cause. 

On  the  181st  mile,  the  lino  crossEs  the  Kentucky  river  and  enters 
Jessamine  county.  On  the  182d  mile,  the  line  cuts  a  bend  and  crosses 
the  river  twice.  The  Bird's-eye  limestone  is  no  longer  seen  after  enter- 
ing Jessamine  county,  while  the  sandy  and  marly  beds,  equivalent  to 
those  on  the  west  side  of  Salt  river,  prevail  on  the  lC5th  mile,  making 
a  distance  of  16  miles  along  the  base  line.  The  distance  between  these 
beds  is  probably  greater  both  on  the  north  and  south  side  of  the  line. 
On  the  ]  85th  mile,  tbe  Kentucky  river  is  crossed  the  fourth  tima 

The  land  between  the  third  and  fourth  crossing  of  the  river  is  rolling, 
the  hills  rich  and  rounded,  being  composed  of  soft  beds  consisting 
of  soft  muddy  sandstones,  alternately  with  thin  beds  of  marly  clays 
and  limestone.  The  mixture  of  the  decomposed  materials  of  these 
beds  forms  a  soil  very  rich  in  all  the  elements  required  for  &nn  crops, 
while  it  is  friable  and  easily  cultivated.  Tbe  steepest  hillsides  aro  culti- 
vated in  corn  and  other  plowed  crops;  yet  such  is  the  softness  of  the 
beds  composing  the  hills,  that  the  soil  is  kept  up  and  restored  by  fresh 
disintegration  for  years  on  slopes  from  S0°  to  45°. 

From  the  fourth  crossing  of  the  Kentucky  river  to  Richmond,  (198th 
mile  of  base  line,)  we  passed  along  a  level  countiy.  Toward  the  west 
the  lines  of  the  creeks  cut  deeply  into  the  soft  measures  lying  between 
the  magnesian  limestone  of  Upper  Silurian  date,  and  the  Bird's-eye 
limestone,  and  the  equivalent  of  the  beds  spoken  of  as  composing  the 
surface  rocks  of  Nelson,  Washington,  and  Mercer  counties.  The  lower 
beds  of  these  measures,  as  seen  in  Jessamine,  Garrard,  and  the  western 
part  of  Madison  counties,  are  softer  than  on  the  west  side  of  the  great 
anticlinal  axis.  No  positive  detei-mination  was  made  of  the  thickness 
of  the  soft  measures  alluded  to,  but  they  are  believed  to  be  thicker  on 
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the  west  than  on  the  east  side  of  the  axis.  What  part  of  the  thickness 
is  lost  to  view  by  the  sinking  of  these  beds  on  the  east  side  of  Big  Hick- 
man has  not  yet  been  determined.  The  rocks  are  more  fossiliferous  on 
the  east  than  on  the  west  side  of  the  axis,  and  the  fossils  are  less  washed 
and  broken, 

Near  the  fourth  crossing  of  the  Kentucky  river  a  thick  bed  of  red- 
dish limestone  is  seen  in  outcrop,  about  70  feet  above  the  river, 
filled  with  the  remains  of  Isotelus  platycephalua  (gigas.)  On  the  195th 
mile  considerable  beds  of  sandstone  are  seen  in  ledges  from  20  to  30 
feet  in  thickness ;  the  upper  pact  of  these  beds  having  a  number  of  thin 
beds  of  hmestone  intercalated.  In  some  localities  the  beds  are  replaced 
by  segregated  masses  of  limestone  which  occupy  their  plac^. 

The  upper  part  of  this  member  forms  the  surface  rock  in  the  N.  B. 
corner  of  Garrard  county,  on  the  tops  of  the  hills,  locally  capped  by 
fi-om  10  to  15  feet  of  marly  clay.  When  this  last  bed  caps  the 
hills,  their  sides  are  frequently  covered  with  a  fine  growth  of  black  locust 
timber. 

Under  the  sandstone  heds  at  the  fourth  crossing  of  Kentucky  river 
are  about  200  feet  of  beds  of  alternations  of  limestone  and  miirlite. 
Although  the  valleys  are  deep,  and  the  sides  abrupt,  still  accurate 
minute  sections  are  difficult  to  obtain  on  account  of  the  loose  debris  dis- 
integrated from  the  soft  materials  composing  the  hillsides  concealing  the 
outcropping  edges  of  the  strata. 

East  ol'  Paint  Lick  creek  the  line  crosses  a  series  of  hills  capped  by 
wasted  fossiliferous  sandstone.  These  beds  contain  comparatively  little 
hme,  hence  the  soil  is  inferior  to  that  derived  from  the  decomposition  of 
the  beds  lying  below  and  farther  west.  The  timber  on  the  sandy  beds 
is  principally  oak  and  hickory. 

On  the  bottoms  and  slopes  of  the  low  hills  on  the  west  side  of  Silver 
creek,  great  quantiti^  of  quartz  pebbles  and  geodes  were  observed  cov- 
ering the  land  and  mixed  with  the  soil.  The  pebbles  were,  doubtless, 
derived  from  the  conglomerate  lying  farther  south.  The  geodes  are 
from  the  sub-carboniferous  limestone ;  many  of  them  containing  charac- 
teristic fossils  of  that  formation. 

The  rocks  seen  on  Silver  creek  dip  in  the  direction  of  the  stream  to 
the  northwest,  at  an  angle  varying  from  4°  to  6°.  The  dip  with  tho 
line  of  the  branches  and  creeks  from  the  187th  to  the  196th  mile  is  the 
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usual  arrangpment  of  the  rocks.  To  the  north  about  10  miles,  on  the 
Ken''ucky  liver,  the  dip  is  reversed,  and  would  form  a  synelioai  fold, 
between  Richmond  and  the  Kentucky  river.  On  the  head  of  Tate's 
creek,  ne;ir  the  Richmond  and  Lexington  turnpike,  (197th  mile,)  the 
upper  beds  of  the  sandy  mndstones  dip  under  the  base  of  the  yellow 
magnesian  limestones,  equivalent  of  the  beds  of  Nelson  county.  Near 
Owingsville,  Bath  county,  is  a  point  west  of  which  the  yellow  lim^tone 
is  not  seen. 

East  of  Richmond  the  surface  of  the  country  gradually  falls  off  in 
altitude,  from  the  198th  to  the  i:09th  mile,  when  the  Kentucky  river  is 
crossed  for  the  fifth  time.  The  valleys  of  the  branches  and  creeks 
which  cross  the  line,  are  not  cut  so  deeply  into  the  rocks  between  Rich- 
mond and  the  Kentucky  river  on  the  east,  as  they  are  on  the  west. 
The  lands  east  are  generally  level ;  the  rocks  on  the  line  have  little  or 
no  dip,  except  locally.  On  the  203d  mile  the  yellow  or  buff  beds  are 
well  marked  on  the  plantation  of  Mr.  Peter  Todd,  where  they  are 
capped  by  sandy  shales. 

On  the  204th  mile,  on  the  firm  of  Solomon  Turpin,  the  white  earthy 
beds,  recognized  as  the  equivalent  of  the  beds  near  the  favosites  beds  of 
Nelson  county,  are  cut  by  the  drains.  The  land  is  level ;  the  soil  whit- 
ish and  swampy. 

On  the  205th  mile  the  wasted  beds  of  black  slate  are  seen,  capping 
elevated  situations.  Slips  of  the  beds  again  bring  to  view  strata  which 
had  previously  disappeared  below  the  surfece. 

At  the  Flatwood's  Meeting-house  the  beds  lie  level.  Near  the  saw- 
mill of  Mr.  Henry  Moore,  search  has  been  made  for  coal  in  the  black 
slate  beds  which  have  been  confounded  with  the  bituminous  shale  asso- 
ciated with  coal  beds.  It  is  quite  impossible  to  obtain  coal  in  the  black 
slates  and  its  inferior  beds.  The  rocks  intervening  between  it  and  the 
coal  beds  observed  farther  east,  are  several  hundred  feet  in  thickness, 
burying  the  black  slate  under  the  lowest  coal  beds  to  that  depth.  On 
the  210th  mile,  on  the  north  side  of  Kentucky  river,  the  point  in 
the  bend  falls  forward  towards  the  river,  and  is  capped  with  the  knob- 
stone,  equivalent  to  the  Waverly  sandstone  of  Ohio,  and  the  beds  of  the 
knobby  country  of  Nelson,  Bullitt,  and  Jefferson  counties. 

The  212th  mile  is  located  on  hills  covered  by  the  waste  of  slate 
beds,  and  the  lower  part  of  the  knobstone  based  on  the  yellow  mag- 
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nesian  limestones,  which  have  considerable  quantities  of  chert  inter- 
calated in  beds  and  segregated  masses.  Small  pieces  of  erystalized 
copper  pyiites  have  been  found  in  several  places  near  the  line  in  those 
beds.  Several  of  the  most  noted  localities  of  "  copper  "  were  visited ; 
nothing  was  seen  which  would,  in  our  opinion,  justify  expensive  workings 
in  any  of  these  localities.  The  213th  mile  post  would  come  ia  the 
Kentucky  river,  which  was  crossed  here  for  the  seventh  and  last  time. 

The  bank  of  the  river,  on  the  west  side,  rises  into  a  perpendicular 
elifl;  of  which  the  following  is  a  section  : 

No.  12.     Section  at  2\Zih  mile  post  base  line. 


Eg  hydrau 

ie  prop- 

Thicknesa.        Elevation. 

Feet. 

Inches, 

Feet. 

Inches. 

Black  slate,  top  beda  earthj,  probably  possess 

130 
U 
25 

as 

Bed  of  KeiiCucliy  cive'r. 

The  timber  has  suddenly  changed  in  character.  The  waste  on  the 
hill  tops  of  tho  knobs  is  covered  by  black  pine  and  whortleberry  bushes, 
or  chesnut  oak  and  red  oak ;  the  sides  with  laurel  and  pine, 

From  the  213th  mile  the  "Mountains"  are  in  sight.  The  highest  of 
these  mountains  are  generally  from  600  to  650  feet  above  the  drainage 
at  the  bf^e. 

The  characteristic  features  of  this  formation  are  well  marked  here : 
tlie  hills  are  steep  and  rounded;  the  outliers  of  the  sub-carboniferous 
limestone  and  great  sandstone  at  the  base  of  the  coal  measures  standing 
out  in  prominent,  isolated  hills  beyond,  and  as  high  as  the  genera!  mass 
from  which  they  have  been  disjointed  by  the  same  force  that  elevated 
the  rocks  of  the  surrounding  district;  subsequently  these  outliers  have 
been  further  severed  from  the  parent  rock  by  the  action  of  running 
water  seeking  the  deep^t  lines  of  fracture,  and  thus  wearing  away  and 
undermining  the  softer  layers  upon  which  the  more  massive  rocks  repose, 
which,  splitting  at  right  angles  to  the  bedding,  finally  are  precipita,ted 
into  the  valley,  leaving  the  remainder  of  the  outlier  sta,nding  mth  nearly 
vertical  walls. 
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The  pebbles  of  quartz  of  the  conglomerate  are  strewed  miles  from  the 
parent  rock,  having  rested  the  disiotegrating  agencies  which  have  car- 
ried away  the  finer  aad  more  soluble  earths. 

The  213th  mile  lies  on  low  hills  of  slate.  The  214th  mile  crosses 
Calloway's  creek.  The  215th  mile  begins  at  the  base  of  a  pine-covered 
knob  on  the  waste  of  the  knobstone,  crossing  near  the  summit  and  end- 
ing on  the  benches  at  the  base  of  the  "Lone  knob."  The  216th  mile 
rises  the  Lone  knob  at  the  north  end,  and  cuts  the  summit  at  the  edge  of 
the  precipice  of  sub-carboniferous  limestone,  which  rises  nearly  to  the 
extreme  height  at  the  north  end.  The  summit,  at  the  south,  is  capped 
by  sub-carboniferous  limestone ;  the  nortli  end  by  blocks  of  the  great 
sandstone  near  the  base  of  the  coal  measures.  The  sides  of  the  knob 
are  precipitous  on  the  northeast  and  west  sides.  On  the  south  it  rises 
by  a  rapid  slope.  The  height  above  the  drainage  at  the  base  of  it  is,  by 
barometer,  623  feet. 

No.  14.  The  follotving  section  is  from  the  southwest  side  of  the 
Lone  knob,  EstiU  county  : 


Snndslone,  in  two  beaches,  nt  north  end  of  knob 

Iron  ore  and  enrth,  resthija;  on  Jimestone 

Snh.ctiiboniferons  limestone,  upper  beds  hard,  and  in  ledges 

1«  feet  thick  .„ _ _.. 

Knobstone  and  covered  space,  iviih  a  few  ledges  of  hiird  sandstone 

cropping  out 

Shiile  beds,  coni^ning  kidney -shaped  masses  of  carbonate  of 

Blnck  slate 

Branch  at  foot  of  knob. 


The  steepness  of  the  hill  being  unfavorable  to  correct  results  by  the 
Locke's  level,  the  barometrical  determination  of  the  height  is  taken  as 
being  more  reliable.  Subsequently  a  carefully  made  detailed  section  of 
the  sub-carboniferous  limestone  was  obtained  at  Cottage  furnace;  by  this 
section  the  limestones  are  found  to  be  thicker  than  at  the  "Lone  knob." 
I  do  not  infer  that  the  limestones  at  Cottage  furnace  were  originally 
thicker  than  at  the  knob ;  but  suppose  that  all  the  limestone  at  the  knob 
may  not  have  been  included  in  the  section  above ;  the  base  of  the  mass 
was  probably  hidden  from  view  at  the  knob. 

The  whole  line  from  the  216th  to  the  235th  mile  crosses  drains  which 
out  into  thie  lime^tboe. 
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The  foUowiiig  section  obtained  on  the  218th  mDe  will  give  the  char- 
acter of  the  beds  cut  by  the  branches  of  Cow  creek,  and  especially  the 
beds  of  sub-carboniferous  limestone  which  are  cut  by  all  the  drains  on 
both  sides  of  the  ridge  dividing  the  Kentucky  and  Red  rivers  from  Cow 
to  Lo  Devil  creeks,  from  the  218th  to  the  235th  mile. 

The  character  of  some  of  these  drains  and  gorges  will  be  particularly 
described  in  a  subsequent  part  of  this  chapter. 
No.  1 2.     Section  of  the  limestone  of  the  suh-carboniferoiis  beds,  lying 

between  the  knobstone  beds  and  the  great  sandstone  at  the  base  of  the 

coai  measures  of  EstiU,  Powell,  Otosley,  and  Morgan  counties : 


Thick,  irreguliirlj  bedded  sandstone;  fine,  sharp  grit;  renmrkaWe 
for  obliguitj  of  lines  of  depo^tion,  produced  by  ourreatrs  from 

theN.  E — 

Thin  bedded  sandstone,  shnrp  grit 

Whitish  silicious  siiales,  when  ttcst  opened  gra^-lead  colored,  espe- 
cially near  the  base 

Place  of  ore  beds. 

Gray  shales 

Buff  thin  bedded  earthy  yellow  limeslone,  containing  a  few  fossils; 

chai'aeter  not  preserved 

Thin  bedded  earthy  limestone,  containing  Retepora,  Archemldes, 

and  Fentremites 

Thick  bedded  groy-drab  limestone 

Covered  space,  with  aluminous  and  calcareous  ahalesl 

Whitish  oolitic  limestone,  in  Sags,  containing  Pen(r«mi(e8  pjp-i/b)-- 

mis  of  large  si7* , 

Buff  limestone;  upper  part  earthy  and  soft,  breaking  into  irregu- 
lar angular  fragments 

Semi-Dolitic  crystalline  limestone,  producing  red  earth  by  di^nte- 

gration 

Rough  concretionary  bluish-gray  liniesCone 

Gray  limestone,  with  buff  colored  sogregationa 

Bright  buffcoloi-ed  earthy  limestone,  non- fossil  if erous 

Irregular  thin  bedded  greenish-gray  limestone,  non-fossil ifcro us — 

the  tup  of  the  bed  having  a  feiv  beds  of  chert 

Boae  of  Cottage  furnace  stack. 

Section  beloici  Furnace. 

Thick  bedded  limestone,  semi-oolitic,  upper  part  non-fossiliferona, 
containing  beds  and  segregations  of  green  flint,  the  lower  part 
of  the  bed  containing  Pentremites,  Crinoidea,  Bellerophon,  and 
reniBins  of  Bsh 

Blue  earthy  limestone  and  shales,  containing  corals,  Spirifem, 
Penhratular,  Retepora,  and  Crinoidea . 

Soft  earthy  yellow  limestone 

Base  of  sub-carboniferous  limestone- 

Seetian  of  Knobalone  abnva  Cov>  creek. 

Soft  greenish  silicious  shale,  (knobstone) 

Hard  beds  of  greenish  sandy  shale 

Hard  beds  of  tine  grained  sandstone 

Bed  of  Cow  creek. 
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The  sub-cavboaiferous  limestone,  by  this  section,  appears  to  be  186 
feet  thick.  The  knobstone  is  cut  by  the  drainage  64  feet  below  the 
limestone,  at  the  place  where  the  section  was  taken.  At  the  point  where 
the  base  line  crosses  this  branch  the  knobstone  is  cat  mnch  deeper — ■ 
about  300  feet.  This  section,  with  slight  modifications,  would  apply  to 
the  sides  of  the  numerous  deep  drains  which  the  line  crosses  to  the 
235th  mile;  the  cutting  into  the  knobstone  becoming  gradaaily  less  and 
less  to  the  head  of  Miller's  creek,  when  the  knobstone  disappears  under 
the  superior  beds;  the  head  of  the  section  gradually  increasing  by  the 
additional  thickness  of  coarse  s;indstone  and  conglomerate,  until  the  con- 
glomerate and  associated  beds  fEttain  a  thickness  of  243  feet — the  sec- 
tional cuts  made  by  the  branches  being  kept  up  to  about  400  feet.  All 
the  streams  on  the  line  have  precipitous  banks,  either  on  one  or  both 
sides,  from  the  218th  to  the  235th  niila  The  valleys  from  the  summit 
of  one  ridge  to  that  of  another  vary  from  1,400  feet  to  3,500  feet 
Of  these  drains,  no  less  than  forty  were  crossed  in  seventeen  miles 
between  the  points  referred  to. 

Our  work,  in  crossing  these  abrupt  valleys,  was  very  laborious.  Owing 
to  the  piecipitou'5  character  of  the  walls  of  these  valleys,  it  was  neces- 
sary, in  cio^smg  them,  either  to  head  the  valley  or  to  find  a  brejik  in  the 
wall,  on  one  side,  bynhich  to  descend;  making  egiess  from  the  valley 
by  some  similat  drain  on  the  other  side;  but,  since  these  drains  were 
neither  on  the  line  noi  opposite  to  each  otlier,  it  was  frequently  necessary 
to  walk  liom  one  to  three  miles  to  cross  ravines  only  "J, 000  feet  wide. 
In  addition  to  these  difliculties,  the  sides  of  the  drains  were  frequently 
grown  ovoi  with  iindeibrush,  matted  into  a  dense  mass  by  vines  growing 
amongst  it 

The  iidge  dniding  the  waters  of  Kentucky  and  Red  rivers,  (tlie 
summit  of  which  is  also  the  dividing  line  between  Estill  and  PoB'ell 
counties,)  and  the  continuation  of  the  same  ndge  dividing  Moi-gan  and 
Owsley  counties,  frequently  crosses  the  base  line  in  its  tortuous  course 
towards  the  heads  of  the  water  courses  by  which  it  is  eroded. 

At  the  head  of  Miller's  creek  the  ridge  is  interrupted  and  is  no 
longer  continuous.  Miller's  creek  rises  north,  and  the  South  fork  of  Eesl 
river  south  of  the  summit,  thus  throwing  the  highest  ridge  in  lines 
nearly  at  right  angles  with  the  axis  of  the  main  ridge,  which  again 
I  a  continuous  line  on  the  east  side  of  Miller's  creek.  The 
87 
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course  of  this  ridge  deviates  sometimes  several  miles  from  a  straight 
line,  the  irregularities  being  sometimes  in  curves  and  sometimes  forming 
the  sides  of  an  acute  angle. 

The  *^Old  JVmoce  "  of  Estill  county  lies  north  of  the  223d  mila 
The  highest  land  found  in  the  county  lies  half  a  mile  west  of  the  furnace, 
where  the  sub-carboniferous  limestone  comes  nearly  to  the  top  of  tlie 
ridge.  The  ridge  is  capped  by  the  ore  bed  under  the  great  sandstone 
belbi-e  alluded  to.  At  this  locahty  the  ore  is  associated  with  a  thin  coal 
from  2  to  6  inches  thick.  East  of  the  furnace,  near  the  224th  mile 
post,  the  coal  of  this  geological  hoiizon  has  increased  in  thickness  to 
nearly  two  feet.  It  has  been  opened  aad  wrought ;  but  the  supports  of 
the  drift  have  feUen  in  so  as  to  make  it  at  present  inaccessible. 

North  of  the  furnace  lies  a  fine  example  of  tbe  sandstone  at  the  base 
of  the  coal  measures.  On  the  north  side  it  is  235  feet  in  height.  The 
summit  of  this  rock  is  less  elevated  than  the  sub-carboniferous  limestone 
half  a  mile  to  the  south  of  the  furnace.  Between  the  furnace  and 
the  "State  House" — a  conspicuous  cliff  of  this  sandstone — the  rocks 
are  seen  dipping  to  the  north  from  5°  to  20'^,  with  evidence  of  much 
slipping  towards  the  north.  The  ridge  along  its  whole  length  shows  a 
dip  on  either  side  away  from  the  ridge  both  to  the  north  and  to  the 
south.  The  high  land  west  of  the  furnace  is  dome-hke,  and  the  dip  is 
also  from  it  in  all  directions. 

The  materials  at  the  base  of  the  State  House  sandstone  are  found  to 
vary  remarkably  in  short  distances. 

The  sandstone  is  usually  found  resting  on  beds  of  silicious  shale,  with 
locally  thin  bedded  sandstone,  which,  when  present,  are  found  to  be  well 
marked  by  impressions  of  fossi!  plants.  Under  the  sandy  shale  and  sand- 
stone thick  beds  of  clay  are  found  in  certain  locahties,  which  is  used  as 
a  fire  clay  at  the  old  furnace,  and  is  reported  to  be  of  excellent  quality. 
It  is  usually  under  the  horizon  of  the  fire  clay  bed  that  the  ore  bed  is 
found.  In  some  localities  the  clay  and  sandy  shales  are  absent,  and  the 
ore  is  found  restmg  on  the  water-worn  surface  of  the  sub-carboniferous 
limestone.  The  base  of  the  "  State  House  "  sandstone,  in  such  cases,  is 
separated  from  the  ore  bed  by  a  thin  bed  of  clay  or  silicious  shale.  The 
modifications  of  these  beds  are  numerous ;  the  above  mentioned  are  the 
most  common.  The  ores  are  raised  both  by  stripping  and  by  drifting ; 
the  bed  varying  in  thickness  from  3  to  24  inches.    Not  having  tlie  time 
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at  command,  while  carrying  the  base  line  through  the  territory  where 
these  beds  are  most  favorably  cut,  the  associate  beds  have  not  yefc 
received  the  examination  that  their  importance  demands. 

The  224th  mile  post  falis  near  the  corner  of  Powell  county,  in  the 
Estill  county  line ;  the  base  line  crosses  to  the  north  side  of  the  ridge, 
within  a  few  yards  of  the  corner ;  after  crossing  one  stream  the  line 
recrosses  tho  ridgo  to  tlie  south  side. 

The  226th  mile  post  falls  on  the  slope  of  the  hill,  on  the  east  side  of 
Miller's  creek,  having  crossed  the  branch  called  Lowry's  branch  of  Mil- 
ler's creek. 

Tho  227th  mile  crosses  to  the  north  side  of  the  ridge,  and  again  lies 
in  Powell  county.  The  dividing  ridge  hes  south  of  the  line  from  the 
227th  to  neiir  the  end  of  the  2S3d  mUe,  making  a  great  bend  to  tho 
south  between  the  231st  and  233d  mile.  From  the  233d  to  the  middle 
of  the  236th  the  line  lies  in  Owsley  county.  On  the  230th  mile  the 
conglomerate  sandstone  attains  its  maximum  thickness,  and  the  hills  are 
capped  with  soft  beds  lying  above  it.  The  drains  and  creeks  cut  the 
knobstone  for  the  last  time  on  the  line  on  the  229th  mile. 

Eastwardly  from  the  229th  mile  the  bends  of  the  streams  are  nearly 
all  at  right  angles,  sharp  and  abrupt — the  valleys  walled  by  the  mass  of 
coarse  sandstone,  which  is  so  prominent  a  feature  on  Baker's  branch  of 
little  South  fork  of  Red  river,  Graining  Block  creek,  and  numerous 
nameless  branches  on  the  north  side  of  the  ridge;  and  on  Miller's  creek, 
Low  Devil,  and  smaller  streams  on  the  south  side  of  the  ridge.  Some 
of  the  walled  sides  of  the  Little  South  fork  are  said  to  be  impracticable 
for  seven  miles,  where  it  is  walled  in,  nearly  perpendicularly,  to  the  height 
of  200  to  300  feet  without  a  break.  The  same  remark  will  apply  to 
the  valleys  of  the  numerous  branches  of  Graining  Block  creek.  The 
head  of  the  Hotel  branch  terminates  abruptly  against  a  cliiF  250  feet 
high,  the  chasm  being  about  the  same  width. 

The  base  of  the  sandstone  is  frequently  exposed  from  the  227th  to 
the  234th  mile;  it  was  e^mined  carefully  on  the  line  for  the  ore  and 
coal  beds  of  this  horizon.  The  coal  was  seen  in  several  valleys.  The 
ore  bed  was  not  observed  east  of  the  227th  mile.  North  of  the  line,  on 
the  main  branch  of  Graining  Block  creek,  the  coal  is  said  to  be  foKr  feet 
thick,  (on  the  233d  mile.)  On  a  branch  of  Red  river,  north  of  the 
254th  mile,  three  fourths  of  a  mile  distant  fi-om  the  line,  the  coal  was 
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seen  well  exposed;  ifc  was  only  eighteen  iaches  thick.     At  this  locality 
no  ti'aces  of  the  ore  were  seen. 

The  rocks  hegin  to  dip  more  rapidly  toward  the  east  on  the  236th 
mile ;  and  at  the  crossing  of  Swift's  Camp  creek  the  top  of  the  con- 
glomerate sandstone  is  seen  for  the  last  time,  the  level  being  much  lower 
than  at  the  head  of  Low  Devil  creek,  where  it  is  the  suvlaoe  rock. 
About  80  feet  above  the  conglomerate  is  a  sandstone,  into  which  is 
wedged  a  coal,  varying  fi-om  a  line  to  several  inches  in  thickness.  This 
bed  is  frequently  parted  and  insinuated  between  the  cracks  of  the  rocks 
above  the  place  of  the  bed.  The  sandstone  varies,  in  different  localities, 
from  15  to  35  feet.  It  is  usually  well  marked  by  impressions  of  plants. 
The  space  between  the  conglomerate  and  this  bed  is  filled  with  soft 
materia!,  mostly  covering  the  outcrop  of  the  strata. 

The  parts  exposed  were  composed  of  sandy  and  aluminous  shale. 
When  decomposed,  these  beds  form  a  soil  which  produces  well  for  a 
short  time,  specially  in  places  where  the  surface  is  reasonably  level. 
Near  the  top  of  the  conglomerate,  and  at  the  b^e  of  the  soft  beds,  is 
generally  a  belt  of  hemlock,  and  white  and  yellow  pine  timber;  while  the 
upper  part  of  the  soft  bed  supports  a  heavy  growth  of  poplar,  white 
oak,  black  oak,  and  black  gum. 

At  ihe  Spruce  gap,  at  the  head  of  Low  Devil  creek,  the  dividing  ridge 
is  very  much  depressed.  It  was  through  this  '■'  gap  "  that  the  original 
inhabitants  passed  on  their  joarneys  between  Red  and  Kentucky  rivers. 
The  old  Indian  trace  through  Spruce  gap  is  even  now  considered  the 
best  route  between  the  two  streams. 

The  soft  beds  referred  to  above,  as  lying  above  the  conglomerate,  are 
probably  the  equivalent  of  the  shales  of  Little  Sandy  river,  (see  Vol.  2, 
page  351,  Kentucky  Reports,)  given  in  the  upper  part  of  the  section 
as  being  100  feet  thick.  A  more  detailed  section  is  now  given  on  page 
852.  No  coal  beds  were  seen  in  this  mass.  The  cuts  on  this  part  of 
the  line  are  unfavorable  for  special  sections.  The  hills  of  soft  measures 
rise  as  high  as  three  hundred  (300)  feet  above  the  drainage,  marked  by 
two  to  four  benches  of  harder  materials.  No  beds  of  coal  or  iron  ore 
are  seen  from  the  237th  to  the  243d  mile,  which  reaches  and  crosses 
Stillwater,  a  branch  of  Red  river. 

Considerable  disturbance  is  again  seen  in  the  rocks  on  the  east  side  of 
Stillwater  creek.     On  the  west  side,  on  the  farm  of  Mr.  David  Rose,  the 
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first  coal  above  the  conglomerate  is  again  seen — it  is  on]y  G  inches ; 
five  feet  beSow  the  coal  is  a  bed  of  compact  silicious  rock,  containing 
from  4  to  6  per  cent,  of  iron  {?).  Lithologically  it  is  the  exact  countcr- 
part  of  the  siUcious  bed  near  the  road  at  Star  furnace,  Carter  county. 
This  bed  would  fall  into  the  section  at  Star  furnace,  given  on  page  353, 
Vol.  2,  Kentucky  Geological  Reports,  immediately  above  the  Star  fur- 
nace sandstone.  South  of  243d  mile  post  the  coal  bed  above  referred 
to  lies  in  the  led  of  the  cveek,  at  the  old  mill.  The  sandstone  at  the 
first  locality  which  overlies  the  coal  bed  thins  out  in  the  distance  of  half 
a  mile,  and  the  coal  at  the  second  locality  is  covered  by  silicious  shale. 
On  the  farm  of  Mr.  Abraham  Swango,  eastwardly  of  the  second 
locality  half  a  mile,  the  coal  and  sandstone  are  brought  abo^-e  the  drain- 
age, to  be  again  carried  down  by  a  dip  of  from  5°  to  1 5°.  This  rapid  dip 
continues  a  very  short  distance,  and  at  Mr.  Adam  Harmon's  we  have 
the  coal,  seen  at  StDlwater,  again  brought  down  to  the  level  of  the  drain- 
age. The  hills  from  Stillwater  to  Lacey's  creek,  243d  to  246th  mile, 
rise  above  the  di-ainage  from  180  feet  to  250  feet 

The  section  of  the  base  of  these  hills,  so  &r  as  obtained,  shows  the 
same  measui'os  on  both  creeks. 

Ascending  the  road  branch  of  Stillwater  creek  one  and  a  half  miles, 
the  dividing  ridge  between  Stillwater  and  Lacey's  creek  is  reached.  The 
elevation  above  the  three  vein  coal,  in  section  No.  13,  is  190  feet, 
divided  into  four  benches  or  terraces.  The  road  passing  through  a  gap, 
the  extreme  height  of  the  hill  is  not  given. 

The  last  section  of  these  beds  was  obtained  near  Mr.  Harmon's,  as 
follows : 
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No.  13.     Section  of  coal  measures  on  Stillwater,  near  the  farm  of  3Ir. 
Adam  Harmon. 


Thickness. 

Elevation. 

Feet. 

25 

I 
3 

Inches. 

Feet. 

63 
da 

53 

5e 

57 
57 
57 
53 
51 

as 

10 
6 
6 

Inches. 

.oil 

4 

a 

13 

20 

18 
i 

6 

SuidsWne,  thin  bedded;  branch;  eqniralent  of  Star  furnace  3t,aok 

On  the  road  line  from  camp  on  Stillwater,  to  Lacey's  creek,  two 
exposures  of  the  section  at  Stillwater  waa  seen  on  the  waters  of  Lacey's 
creek. 

The  materials  composing  the  hills  between  Stillwater  and  Gilmore 
creeks  are  soft ;  the  hills  rounded,  and  very  steep. 

Immediately  south  of  the  line,  247th  mile,  on  Lacey's  creek,  on  the 
farm  of  Mr.  Jos.  Rose,  the  following  section  was  obtained;  it  appeals  to 
be  the  equivalent  of  section  13  at  Mr.  Harmon's,  with  the  addition  of 
the  masses  below,  seen  at  Mr.  Bavid  Rose's,  on  StUlwater,  (2i3d  mile.) 
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No.  14.     Section  of  coal  measures  on  Gihnore^  creek,  on  248//;  mile, 
hme  line. 


Covered  space,  oocnsionallj  showing  beds  of  sandy  shale- 
Coarse  loose  textured  sandstone 

Snndy  tpic^^eoua  shale,  dark-gray  and  yellow 

Bluish  ahnle 

Cooi.    Bil 


Shale,  (BilioiouB  mud) 

Coal.     Bituminous 

Alnminona  parting,  clay 

Coal.     Sbaly  catinel  or  splint?  - 

Ash  colored  shale 

Gray  sandy  ahaie 

Fycitifero us  sandstone 

Sandstone,  thick  masses 

Shaly  aanditone 

Sandstone  _ 

Shale,  lead -gray 

Sandstone 

Branch. 


The  beds  cut  ty  the  valley  of  Gilmore's  creek  are  the  same  as  those 
of  Lacey's  creek,  Section  14.  The  section  ia  not  exposed  quite  so  low 
on  the  latter  as  the  former.  The  eandy  shale  and  sandstone  are  near 
the  foot  of  the  hills,  which  receive  an  additional  thickness  of  shale  and 
sandstone  upon  the  top.  All  the  beds  appear  to  be  composed  of  coarser 
materials  than  further  west  The  hill  land  is  becoming  poorer  as  the 
materials  become  coarser. 

On  the  250th  mile  the  hills,  in  a  few  places,  on  the  highest  points,  are 
capped  by  a  bed  of  sandstone  about  20  feet  thick;  the  ridge  north  of  the 
251at  mile,  the  divide  between  the  head  of  Johnson  fork  of  Licking  and 
Red  river,  is  capped  by  this  last  rock.  Immediately  beneath  the  sand- 
stone capping  the  ridge  is  a  bed  of  iron  ore ;  judging  from  surface 
indications,  the  bed  is  from  18  to  20  inches  thick;  the  ore  appears  to 
be  of  good  quahty.  The  extent  of  this  ore  bed  was  not  ascertained ;  it 
appears  on  most  of  the  ridges  between  the  Road  fork  and  main  Red 
river,  above  Widow's  creek ;  extending  east  and  northeast,  disappearing 
to  the  south  and  southwest;  the  hills  in  the  latter  direction  being  cap- 
ped by  measures  lying  beneath  the  ore  bed. 

Between  the  first  and  second  branches  of  Johnson  fork  of  Licking 
tiie  sandstone  caps  the  top  of  the  hill ;  the  measui'es  beneath  it  being 
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quite  soft,  while  tbe  sandstone  is  quite  hard,  it  has  been  undermined, 
and  immense  bloclis  of  it  are  broken  and  tilted  toward  the  valley. 
Some  of  the  blocks  are  from  30  to  40  feet  in  length,  25  to  30  feet 
wide,  and  20  feet  thick — being  remarkable  objects;  capping, as  tliey  do, 
high  very  steep  hills,  composed  of  softer  materials,  which  in  many 
places  are  not  sufficiently  wide  to  receive  one  of  them  on  the  top  with- 
out part  of  the  block  projecting  over  the  sloping  sides. 

The  valley  of  Wheelrim  fork  of  Johnson  cuts  below  the  tops  of  the 
hills  from  three  hundred  and  forty  (340)  to  three  hundred  and  seventy- 
five  (375)  feet.  At  the  crossing  of  this  branch,  near  Mr.  Elam's,  the 
following  section  is  seen  -. 

No.  15.     Section  at  the  crossing  of  Wheelrim  creek,  (255^/i  mile.') 


Thl<^kr.es3. 

Election. 

Feet. 

Inches. 

Feet. 

Inches. 

Steep  hill,  in  three  terraces,  capped  by  waste  of  "  top  hill  rock  "_ 

312 

...... 

3 

347 
35 
34 
3U 
2!J 
28 
28 
21 
19 
5 



4 

1 

7 
2 
14 
5 

Bed  of  Wheelrim  branoh. 

There  can  be  no  doubt  as  to  the  equivalency  of  these  with  the  beds 
at  Lacey's  creek.  The  same  beds  as  those  of  this  section  are  seen  on 
Johnson's  fork  for  several  miles,  variously  modified  in  a  few  feet  as  to 
the  thickness  of  the  coal  and  the  separating  masses.  On  the.  face  of  tlie 
same  cliif  the  changes  are  sufficient  to  alter  every  figure  in  the  section. 

On  Johnson's  fork,  at  the  "Rock  House,"  the  following  section  is  cut : 
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No.  16.     Section  at  ^'Mook  House,"  on  Johnson  creek,  north  of  254^/j 
mile,  hase  line. 


Thickness. 

EleviitioQ, 

Feet. 

Inches. 

Fsct. 

Inches. 

25 

"""4' 
8 
8 
5 

1 

25 

I 

4 
3 
3 
3 

1 

Bed  of  creek. 

The  hills  south  of  the  place  of  this  section,  as  determined  by  barom- 
eter, are  B50  feet  in  height  above  the  drainage.  The  tops  of  some  of 
the  ridges  receive  the  ore  bed  and  the  sandstone  above  it. 

The  measures  on  the  east  side  of  Wheelrim  creek  are  divided  into 
three  benches,  above  the  top  of  the  shale  beds  at  the  top  of  section  18. 

The  upper  of  these  beaches,  or  terraces,  is  capped  by  a  slope  lying 
under  the  top  hill  sandstone  and  ore  bed.  The  hDl  may  be  divided  as 
follows : 

No.  17.     Section  east  side  of  Wheelrim  creeic,  {255ih  mile.) 


Thiokneaa.   I     Elevation. 

Feet 

Inches.  Feet. 

7  !     354 
;     166 

7  i     14S 

Inchea. 

Covered  space,  principally  shales,  with  capping  of  sandstone 

18 
123 

35 

10 

Top  Of  shale  id  section  16. 

3 

Bed  of  branch. 

The  dip  to  the  northwest  with  the  valley  in  one  mile  is  equal  to  95 
feet,  as  the  rooks  are  slipped  toward  the  hne  of  the  great  streams  and 
from  the  dividing  ridge.  No  fault  was  observed  after  a  careful  exam- 
ination; the  dip  being  apparent  on  Johnson's  creek,  east  of  this  place 
carrying  the  section  at  the  head  of  the  valley  to  nearly  the  same  height 
above  the  branch  for  four  miles  down  the  stream,  which  has  a  rapid 
fell. 

68 
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The  line  from  the  255th  to  the  258th  mile  post  lies  along  the  spurs 
and  breaks,  into  the  valley  of  the  Long  branch  of  Johnson  fork,  lying 
on  the  same  measures. 

The  259th  mile  enters  the  breaks  and  crosses  the  valley  of  Cow 
creek.  On  the  259th  and  260th  miles  the  hardening  of  the  measures 
of  section  17  is  quite  manifest ;  the  slopes  beneath  the  terraces  fre- 
quently present  benches  of  compact,  coarse  sandstone,  &om  5  to  10  feet 
thick. 

Near  the  Hne  on  the  Middle  fork  of  Licking  river  the  beds  rise  above 
the  creek,  and  a  section  was  obtained  from  Middle  fork  to  the  top  of 
the  ridge  east  of  Cow  creek. 

By  barometer  the  height  of  the  ridge  is  314  feet.     The  thickness  of 
the  different  members  composing  it  are  as  follows : 
No.  18.     Section  of  hill  between  Middle  fork  of  LicUng  river  and 
Cow  ereeh. 


Thickness. 

Elevation. 

Feet. 

15 
5 
90 

7.^ 

2 
10 
30 
9 
4 
8 
6 

■„.... 

Feet. 

Inche. 

2 
— ... 

265 

no 
lea 

87 
84 
83 
73 
4a 
33 
39 
21 
15 
15 

Sandstone  and  hard  sandy  shale,  from  80  t 
WiiLtiBh  alicioua  claj_ 

0  100  feet  thick. 

6 
4 
4 
4 

4 

Sandstone  ..I. V^^"::^:^^ /^^ 

eet3  of  coal  injected  >. 

4 

16 

Middlefork.         ^'^      '                    " 

The  masses  of  rock  by  their  united  thickness  make  only  280  feet; 
while  the  height  of  the  hill  is  three  hundred  and  fourteen  (314) — a 
difference  of  34  feet — there  being  tliat  amount  of  dip  in  the  length  of 
the  section.  The  direction  of  the  dip  is  east.  The  west  side  of  the 
ridge  gives  nearly  the  same  result ;  the  measures  are  not  quite  so  well 
exposed,  and  the  dip,  being  more  rapid,  the  measures  at  the  base  of  the 
section  on  Middle  fork  are  carried  below  the  drainage  on  Cow  creek. 

The  line  between  Middle  fork  and  Licking  rivers  lies  over  hills  which 
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are  not  sufficiently  high  to  receive  the  ore  bed  and  the  sandstone  over 
it.  At  one  point  on  the  divide  the  wasted  blocks  of  the  top  hill  sand- 
stone was  seen.  East  of  Gardiner's  branch  the  hiU  has  lost  in  altitude 
and  materials. 

The  following  section  exhibits  the  characters  of  the  mass  of  the  hill  at 
263d  mile  post; 

No.  19. 


Top  of  hill. 

Siiudstoae,  aeparated  into  3  masaes  bj  shale  beds,  4  K 

Diirk  lead-gray  and  dove  colored  sliale 

Bed  of  Gardiner's  branch  on  shale  bed. 


To  this  section,  on  the  264th  mile,  near  Licking  river,  the  same  beds 
are  cut  about  30  feet  deeper  than  at  Gardiner's  branch.  In  the  mass  of 
shales  near  the  top  of  57  feet,  section  19,  a  coal  is  seen  on  Licking 
river.  Near  the  water,  71  feet  below,  a  thin  coal  is  seen.  The  shales 
below  the  sandstone,  section  19,  have  increased  in  thickness  regularly, 
from  the  west  toward  the  east.  On  the  waters  of  Licking  and  Burning 
fork,  they  are  modified  by  the  intercalation  of  limestone,  either  in  inter- 
rupted beds  or  segregated  masses. 

Occasionally  the  shale  beds  are  less  earthy,  and  run  into  sandstone 
beds  of  greater  or  less  thickness.  The  intercalated  beds  of  limestone  in 
the  shales  at  Licking  river,  and  in  the  valley  of  Earning  fork,  produce 
a  corresponding  change  in  the  character  of  the  soil  and  timber — the 
forest  on  the  wasted  shale  in  limestone  beds  being  beech,  su^r-tree,  ash, 
buckeye,  linn,  &c. 

The  following  section  is  from  the  north  side  of  the  valley  of  Burning 
fork,  near  the  house  of  Mr.  John  Prather,  (267th  mile) : 
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No.  20. 


Coarse  sandstone,  UBuuUy  covered  by  piue  foreata ; 

S»ndy  shale,  gray  and  jellow ! 

Black  shales,  with  thin  coal,  <Bugar-tree  horizon,  limestone?) j 

Sandy  shales 

Heavy  maBaea  mi  caoeoiis  sandstone 

BituminouB  shale 

Biivmitutus  coal 1 

Silicious  under  day . 

Sandy  shale,  \yith  a  few  beds  of  thin  fleecy  stones I 

Dark-gray  shale,  (mioaoeous; 1 

Bed  of  branch,  near  Camp. 


The  bill  is  distinctly  divided  into  thvco  terraces,  with  steep  slopes 
between  tbein. 

Tbe  coal  at  27  feet  7  inches  is  pyritiferons,  and  entirely  useless.  The 
shales  at  the  base  of  section  are  doubtless  the  equivalent  of  the  upper 
part  of  the  57  feet  8  inches  of  the  shale  bed  at  the  base  of  section  19. 
The  shale  beds  at  Licking  ai'e  remarkable  for  their  softness,  great  thick- 
ness, and  dark  color.  They  are  recognized  in  all  the  deep  valleys  &om 
Licking  river  to  the  278th  mile,  (13  miles.) 

One  and  a  half  miles  west  of  the  place  of  section  20  a  coal  is  in 
sight,  near  Adamsville.  It  is  probably  the  11  inch  coal,  at  the  base 
of  section  20,  which  is  thicker  locally  than  at  the  place  of  the  section. 

The  dip  from  the  head  to  the  mouth  of  Burning  fork  is  to  the  west, 
and  with  the  line  of  the  stream.  The  distance  is  six  miles ;  the  same 
beds  being  cut  the  whole  length  of  the  valley. 

The  beds  of  iron  ore  do  not  appear  in  the  valley  of  Licking  and 
Burning  fork ;  occasionally  nodules  of  carbonate  of  iron  are  found  in 
the  drains,  derived,  apparently,  from  the  shale  beds  beneath  the  coal,  at 
27  feet  7  inches,  section  20. 

On  the  2G7th  mile  the  line  crosses  the  road  from  the  lower  counties 
to  Prestonsburg,  and  continues  north  of  it  to  Big  Sandy  river.  The 
road  rises  the  ridge  at  the  head  of  Burning  fork  by  a  gentle  slope, 
crossing  through  a  low  gap ;  the  sepamtion  between  the  waters  flowing 
into  Licking  and  Big  Sandy  is  hardly  apparent.  The  line  lying  farther 
north  passes  the  ridge  at  a  rounded  pinnacle  in  the  ridge,  at  the  head  of 
the  Rock  Lick  hranch,  a  tributery  of  Burning  foik.     Ab  the  head  of 
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Rock  Lick  the  drainage  is  on  the  coal,  at  91  feet  9  inches,  section  20, 
rising,  by  a  steep  grade,  a  hiil  254  feet  high,  capped  by  the  20  feet  of 
heavy  sandstone  seen  at  the  head  of  Johnson  fork  of  Licking,  The 
ore  bed  under  this  rock  was  not  seen  at  this  point.  Along  the  line  of 
Rock  Lick  the  lower  coal  (at section  20)  has  a  thickness  of  20  inches; 
the  coal  above,  in  same  section,  being  repr^ented  by  from  5  to  6  inches 
of  bituminous  shale.  On  the  247th  mile  these  beds  are  separated  by 
only  a  few  feet  of  sandstone.  The  rock  separating  these  beds  here  has 
the  same  genera!  character  of  the  rock  supposed  to  occupy  this  horizon, 
seen  on  Lacey's  creek,  Johnson  and  Wlieelrim  creeks.  If  this  deduction 
be  the  true  one,  the  Licking  shale  beds  are  the  equivalent  of  the  soft 
measures  seen  at  Swift's  Ciimp,  immediately  above  the  great  sandstone. 

The  hill  dividing  the  waters  of  Licking  and  Big  Sandy  becomes  much 
raised,  not  by  the  addition  of  other  rocks,  but  by  the  local  elevation  of 
the  whole  country  The  beds  of  coil  appeal  giidailh  to  inereise  in 
thickness,  subject,  ho\\e\ei,  to  miny  loci]  changes 

The  sandstonea  aie  better  defined,  ind  it  ib  piobable  thit  the  shale 
bed  immediately  abo\e  the  gi&it  sandstone  is  thitkei  than  Tvhen  it  is 
first  seen  on  Traue  foik  ol  Stillviatei  cieek  The  hill  top  sandbtone  as 
found  at  the  head  ot  Red  inei,  is  i  most  unmistikible  hoiizon  The 
rocks  lying  below  it  diflei  widely,  both  in  composition  and  division, 
even  in  quite  short  dibtince=!  lendeimg  ^^eitions  ttken  of  the  same  bel 
in  different  oaUiops  in  the  =iime  hill,  di'ssimdii  m  thitkncss  md 
material. 

The  head  branches  of  Jliddle  creek.  Green  Rook  folk,  and  South 
fork  of  Jenny's  creek,  falling  into  Big  Sandy,  head  withm  i  few  ;  irds 
of  each  other.  Rock  House  fork  heads  east  of  the  ridge,  it  the  heid  of 
Rock  Lick  creek,  and  runs  toward  the  north  for  a  mile,  when  it  tarns 
abruptly  to  the  west  and  passes  through  a  gap  in  the  iidge  On  the 
sooth  of  the  line  the  valley  of  Middle  creek,  within  two  miles,  is  445  feet 
below  the  top  of  the  capping  rock,  at  the  head  of  Rock  Lick. 

Eistwardly,  on  the  276th  mile,  the  valley  of  Jenney's  creek  is  611 
feet  below  the  same  point ;  a  very  considerable  amount  of  this  sum  is 
due  to  dip. 

The  30  inch  coal  seen  at  A.  J.  Rice's  dips  with  the  line  of  Jenney's 
creek,  in  half  a  mile,  between  Mr.  Rice's  and  Mr.  Payne  Patrick's,  37 
feet^  about  equal  to  the  tall  in  the  ci-eek  between  the  two  points. 
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At  the  272c!  mile  post  the  top  of  the  ridge  is  covered  with  the  iron 
ores  of  the  bed  tinder  the  sandstone,  equivalent  to  the  sandstone  seen  at 
the  Red  river,  Johnson's  fork,  Middle  fork,  and  the  head  of  Rock  Lick 
creek. 

This  sandstone  is,  doubtless,  the  equivalent  to  the  sandstone  lying 
immediately  above  the  Baker  bank,  Laurel  furnace,  the  coarse  sand- 
stones capping  the  head  of  Coie  and  Alcorn  creeks,  the  conglomerate 
lying  over  the  Carrington  and  Highton  banks,  near  Steam  furnace, 
Greenup  county,  and  the  sandstone  at  the  top  of  section  at  Cliutoa  fur- 
nace, (page  362,  Vol.  2,  Kentucky  Geological  Reports.) 

On  the  273d  mile,  near  Jenney's  creek,  we  have  the  folio  wing  section ; 
No.  21.     Section  on  farm  of  Mr.  A.  J.  Rice,  (273t?  mile) 


Top  of  low  hill. 

Wasted  shale  bed 

SfindstoEe   

Bi  tumboua  shale 

CboJ 

Silicloua  under  clay 

Sanilv  stmle 

Samtstone   .. 

Sandj  shnle 

Sandstone  — 

Gray  sandy  shale 

Sandstone  

Bituminous  shale 

Oaal 

Sandy  gray  shales 

Bed  of  Jenney'a  creek. 


Feet. 

i.,h„ 

135 

105 

70 

S 

10 

10 

66 

48 

4(1 

U 

yfi 

H 

5 

6 

4 

10 

The  shales  at  the  base  of  the  above  section  and  upward,  to  09  feet, 
are  doubtless  the  equivalent  of  the  beds  on  the  east  side  of  the  river,  at 
the  crossing  near  Licking  Station. 

The  dip  at  the  place  of  section  is  eastwardly.  There  are  many 
changes  in  the  direction  of  dip,  running  for  short  distances.  The  rocks 
are  laid  in  waves ;  the  apparent  dip  is,  therefore,  in  various  directions, 
the  general  direction  being  to  the  east  or  southeast 

The  shales  are  probably  increased  in  thickness  at  the  base  of  the  coal 
measures.  The  sandstone  beds  are  becoming  much  better  defined,  and 
the  coal  beds  have  increased  in  thickness.  The  three  feet  coal  (section 
21)  has  a  good  roof;  the  face  of  the  coal  presented  to  the  eye  appears 
to  be  frw  of  pyrit^,  and  of  excellent  quality. 
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The  line  on  the  273d,  274th,  and  275th  miles  lays  in  the  valley  or 
on  the  spurs  of  main  Jenney's  creek — the  276th  mile  ending  on  the 
ridge  dividing  Middle  creek  from  the  main  creek.  The  277th  mile 
crosses  a  high  ridge  between  Middle  creek  and  the  East  branch. 

The  ridge  embraces  no  new  measures.  The  hiUs  are  remarkable  only 
for  steepn^s,  and  the  increased  thickness  of  the  shale  beds,  and  for  the 
better  definition  and  less  thickness  of  the  beds  of  sandstone. 

Half  a  mile  south  of  the  278th  milCj  the  following  section  lies  near 
tbe  bed  of  the  creek : 

No.  22.     Section  on  the  east  branch  of  Jenney's  creek,  south  of  the  line 
half  a  mile. 


Thickness. 

Eleyation. 

Feet. 

Inches. 

Feet. 

HI 
66 
36 
34 
33 
3Q 
32 
39 

13 
3 

3 
3 

Inches. 

45 

30 
2 

10 
4 
6 

.-„.. 

I 
15 
8 

1 

3 

Bed  of  branch. 

The  dip  is  very  rapid  toward  the  northeast ;  rapidly  running  under 
the  beds  at  the  base  of  section ;  the  line  crossing  the  branch  on  the  bed 
near  the  coal  at  32  feet. 
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INSTRUCTIONS 

FOR   SIDNEY   8.  LYON   FOR  THE  PROSECUTION  OF  THE    TOPOGRAPH- 
ICAL SURVEY    OF   KENTUCKY,  IN   THE   YEAR 
1859. 


You  will  complete  the  base  line ;  running  it,  as  heretofore,  from  youi' 
last  station  near  the  mouth  of  Little  Paiot  creek,  near  the  corner  of 
Johnson  and  ]?loyd  counties,  due  east  to  the  Virginia  line. 

You  will  select  for  this  work  the  part  of  the  season  most  fitvorahle  for 
your  opei'attons  on  the  Hue — taking  advantage  of  the  high  water  of  Big 
Sandy  for  the  transportation  of  your  supphes  and  camp  equipage  up  to 
Prestonsburg,  or  other  point  on  that  river,  most  convenient  to  your  start- 
ing station. 

You  will  also  connect  the  base  line  in  Hardin  county  with  the  surveys 
iu  Hopkins  county,  along  the  eastern  margin  of  the  western  coal  field, 
through  the  counties  of  Breckinridge,  Edmonson,  Hart,  Butler,  Muhlen- 
burg.  Christian,  and,  probably,  Warren,  so  as  to  define  that  boundary 
line. 

You  will  also  make  such  surveys  as  may  be  necessary  to  connect 
said  base  line  in  Hardin  county  with  the  surveys  in  Hancock  county, 
and  thence  to  the  Ohio  river,  so  as  to  complete  the  eastern  outline  of 
the  western  coal  field,  from  the  point  of  intersection  near  the  confluence 
of  the  Ohio  river  and  Tradewater,  to  near  Hawesville,  on  the  Ohio  river, 
in  Hancock  county,  around  the  circumference  of  the  entire  western 
coal  field. 

If  time  and  means  permit,  you  will  also  complete  the  Topographical 
Geological  Survey  of  Hancock  county — so  as  to  construct  the  map  of 
that  county  on  the  same  scale  and  the  same  plan  as  that  akeady  exe- 
cuted of  Hopkins  county. 

You  will  bring  your  field  wCirk  to  a  close  in  time  to  complete  your 
69 
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plotting  of  the  Topographical  work,  and  write  up  your  Report  by 
November,  1859,  as  well  as  to  fimsh  any  other  office  work  connected 
with  your  department  of  the  Survey. 

Tou  will  also  ftirnish  me,  in  October,  1859,  with  a  synoptical  report 
of  your  entire  surveys,  made  during  the  years  1858  and  1859. 

D.  D.  OWEN. 
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The  work  of  the  SK^on  began  on  the  Ohio  river,  af^Stephensporb, 
Breckinridge  county,  extending  into  Breckinridge,  Grayson,|Edmooson, 
Hart,  Warren,  Butler,  Logan,  Todd,  Christian,  Muhlenburg,'  Ilopkius, 
Ohio,  and  Hancock  counties. 

By  my  instructions,  I  was  required  to  extend  the  work_of  this^season 
so  as  to  enable  me  to  lay  down  the  margin  of  the  western  coal  field  of 
Kentucky, 

The  hnes  have  been  extended  into  the  counties  above  enumerated,  and 
a  skeleton  map  is  constructed  on  which  is  laid  down  the  geological  meas- 
ures, forming  the  surfiice  rock,  when  intersected  by  the  line  of  survey. 

The  party  under  my  direction  began  its  field  operations  on  the  21st 
of  April,  and  closed  on  the  12th  day  of  July.  During  the  eariy  part 
of  the  season  the  work  was  somewhat  retarded  by|continued  and  heavy 
rains;  notwithstanding  which,  the  party  has  been  able  to  accomplish 
during  the  time  they  remained  in  the  field,  482  miles  of  Hne. 

A  greater  part  of  the  region  in  which  this  work  had  to  be  done  is  the 
roughest  country  in  western  Kentucky.  The  margin  of  the  coal  field 
in  western  Kentucky  is,  as  you  are  well  aware,  surrounded  by  the  mill- 
stone grit  sandstones  and  the  intercalated  beds  of  limestone  and 
aluminous  shales;  usually  dipping  at  a  considerable  angle.  These 
formations  worn  into  deep  ravines,  by  most  of  the  water  courses, 
produce  a  broken  country,  while  the  interval  between  the  streams 
is  usually  filled  with  steep,  rocky  hills.  Within  this  margin  of  mill- 
stone grit  the  surface  is  generally  more  level,  since  the  beds  of 
the  coal  measures  are  spread  out  with  a  dip,  becoming  gradually  more 
gentle  from  the  margin  toward  the  centre  of  the  basin,  with  which  the 
sur&ce  of  the  country  generally  conforms. 

To  define  the  margin  of  the  coal  measures,  which  was  the  principal 
object  of  the  work  of  this  season,  the  surveys  were  mostly  located  in  or 
near  the  belt  of  the  millstone  grit,  and  associated  limestones. 

A  familiar  acquaintance  with  the  sevei'al  beds  of  the  millstone  grit^ 
became  of  the  first  consequence  to  enable  me  to  direct  the  work  in  such 
a  manner  as  to  accomplish  the  immediate  object  of  the  work  of  this 
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season  as  rapidly  as  possible,  and  confine  it  to  as  nari'ow  a  belt  of  coun- 
try as  practicable.  In  consequence,  however,  of  the  impracticable  char- 
acter of  the  country,  and  the  want  of  roads  along  my  line  of  observation, 
many  considerable  divergences  became  necessary  on  either  side  of  the 
exact  boundary  line  to  be  defined ;  rendering  it  frequently  necessary 
to  run  around  a  country  instead  of  passing  through  it ;  which,  if  prac- 
ticable, would  more  effectually  have  accomplished  the  purpose  intended, 
*',  e.,  to  define  the  margin  of  the  western  coal  field. 

The  surveys  previously  begun  in  Union  county  had  been  extended 
into  Crittenden,  Caldwell,  and  Christian  counties ;  now  it  was  necessary 
to  extend  them  through  the  northern  part  of  Todd,  Logan,  Butler, 
Warren,  Edmonson,  the  western  part  of  Hart,  the  southern  and  western 
part  of  Grayson  and  Breckinridge,  to  the  Ohio  river. 

The  coal  measures  on  the  north  and  east  side  of  Green  river  were 
found  lying  on  the  tops  of  the  ridges  and  table-land.  The  branches 
and  creeks  cutting  through  them  have  canned  portions  of  them  away, 
leaving  occasional  patches  and  outhers  on  the  ridges  between  the  streams. 
Before  entering  upon  the  details  of  this  survey,  the  following  section 
of  the  millstone  grit,  and  the  limestone  intercalated  with  it,  will  be  given. 
The  beds  of  this  section  wUl  be  designated  in  this  chapter  by  the  num- 
bers here  severally  atttached  to  them.  No  cut  was  found  on  the  mar- 
gin of  the  basin  which  gave  the  whole  section ;  it  has,  therefore,  been 
constructed  of  two  or  more  sections  joined  together — reference  of  local- 
ity being  made  to  the  place  of  each  part  of  the  section : 
No.  22.  Mention  of  the  MiUsione  grit  beds,  at  the  margin  of  the  West- 
ern coal  field  of  Kentucky,  in  Hancock  and  Breckinridge  c 
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Section  No.  22 — Continued. 


Place  of  coal,  (local,) 
Upper  Tar  sandstone,  (local.) 


Heavy  sandstone. 


Place  of  thill  coal,  (local,)  genecally  dark 


AluminouB  shale. 
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Section  JSfo.  22 — Continued. 


Limestone,  containing  Belecophon 


The  base  of  the  masa  alaminous  shale. 


Limestone  in  thick  beds. 


Aluminous  shales. 
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Thin  bedded  sandstone.  Tar  Sandstone. 
Thiok  bedded  laiidBtone,  Tar  Sandstone 
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Section  No.  22 — Continued. 


Yellowish  gray  limestone ; 
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Chert  beds,  (local.) 
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Coarse  sandatone. 
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The  Topographical  Geological  Survey  begins  at  Stephensport,  Breck- 
inridge couuty,  on  the  Ohio  river,  on  the  cavernous  member  of  the  sub- 
carboniferous  limestonej  (section  22.)  The  hills  near  the  Ohio  river  rise 
rapidly,  and  include  sandstones  and  limestones  Nos.  1  and  2,  the  hill 
bang  capped  by  sandstone  No.  3  in  a  few  places  ;  the  various  changes 
in  these  beds  may  be  seen  by  the  several  sections  on  the  hues  traversing 
Breckinridge,  Grayson,  and  Edmonson  counties. 

On  the  east  side  of  the  mouth  of  Sinking  creek  the  cavernous  mem- 
ber of  the  sub-carboniferous  limestone  is  in  sight,  while  the  beds  on  the 
west  side  are  covered  by  the  wasted  materials  of  the  same  beds  at  their 
outcrop,  and  those  lying  above  in  the  hill,  concealing  the  lower  part  of 
the  section.  Half  a  mile  south  of  Stephensport,  the  lower  part  of  the 
hill,  on  the  west  side  of  Sinking  creek,  is  made  up  of  hard  and  soft 
material,  producing  two  distinct  terraces.  From  the  top  of  the  terraces 
to  the  top  of  the  hill,  we  have  the  following  section  : 

No.  23.     Section  south  of  Stephmsport,  BrecJdnridgc  county,  half  a 
mile  from  the  Ohio  river. 
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Bed  of  Sinking  creek. 

The  hill  is  farther  increased  by  the  addition  of  superior  beds ;  and  at 
Mr.  Thompson  Greene's  the  hills  are,  by  barometer,  413  feet  high,  or 
122  feet  higher  than  top  of  section,  rising  into  the  shales  and  limestones 
of  No.  3,  equivalent  to  the  beds  of  Grayson  Springs,  Falls  of  Rough 
creek,  and  the  beds  above  and  at  the  base  of  the  Nolin  furnace.  The 
triangular  Bryazoa  found  in  such  abundance  and  perfection  at  the  falls  of 
Rough  creek,  vi&s  recognized  here.    It  has  a  short,  vertical  range,  and 
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has  been  foimd  only  in  the  upper  part  of  the  beds  of  the  Sd  Hmestone. 

The  same  beds  are  seen  on  the  road  between  Lewisport  and  Har- 
Todsbuig ;  the  dip  is  quite  irregular.  Though  the  same  beds  are  seen 
between  these  two  localities,  there  are  certain  modifications  of  the  mate- 
rials worthy  of  note.  The  bed  of  limestone  No.  2,  at  Mr.  John  Elder's, 
receives  upon  it  a  thick  bed  of  aluminous  shale  and  marlifce.  A  well 
having  been  sunk  in  these  shales  at  Mr.  Elder's,  the  water  was  found  to 
be  so  much  impregnated  with  alumina  and  sulphate  of  iron  (copperas)  aa 
to  be  unfit  for  use ;  even  the  cattle  refuse  to  drink  it.  In  the  waste  of 
the  materials  dug  from  this  well  are  to  be  found  crystals  of  sulphate  of 
lima 

The  land  upon  these  beds  is  rollisig ;  generally  heavy  timbered  with 
white  oak,  poplar,  sugar-tree,  gum,  &c. 

The  line  crosses  a  ravine  at  40,940  feet  from  Stephensport,  in  which 
is  exposed  a  thin  plate  of  Productus  limestone,  a  part  of  limestone  No.  2. 
This  bed  is  seen  at  the  crossing  of  Clover  creek,  and  again  in  Hardin's 
creek  valley.  It  has  been  seen  in  no  other  part  of  the  millstone  giit 
beds,  and  Is  probably  quite  local. 

About  five  miles  south  of  Stephenspoi-t  the  road  crosses  a  deep 
synclinal  fold  in  the  rocks,  the  deep  valley  cutting  only  to  the  top 
of  the  2d  limestone. 

The  following  section  shows  the  change  in  the  beds  of  the  2d  lime- 
stone, as  seen  in  the  cut  immediately  north  of  Hardinsburg : 

No.  24. 


Thickness.        Elevati 


Heavy  sandstone,  (sandstone  No.  3) 

Alumiuoua  sliiile 

Semi-oolitic  limestone 

Yellow  earthy  limeatoae 

CrystalliMd  limestone 

Covered  space,  soft  sandstone,  top  of  sandstone  No.  2 

Sandstone 

Hardin's  creek. 


JbVom  Hardinsburg  southward,  toward  Winchell's  mill,  the  rocks  are 
quite  horizontal ;  the  sur&ce  rock  generally  being  beds  of  sandstone 
No.  3j  with  occasional  patches  of  limestone  No.  3.    These  patches  of 
70 
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limestone  No.  3  occupy  usually  only  a  few  acres  in  extent,  presenting 
the  appearance  of  a  flat  knoll. 

The  soils  surrounding  these  knolls  of  lim^tone  are  modified  by  the 
addition  of  lime,  derived  from  the  beds  in  the  knolls;  a  change  of  tim- 
ber invariably  niarks  the  margin  of  the  influence  of  the  lime  beds. 

The  upper  part  of  sandstone  No.  3,  on  the  line  beSore  alluded  to,  is 
in  thin  beds,  fine  grained,  decomposing  rapidly.  The  lower  part  of  the 
mass  being  a  thick  bedded,  hard  sandstone,  resisting  atmospheric  influ- 
ence well ;  it  stands  out  when  cut  in  a  bold  escarpment. 

The  chemical  character  of  the  whole  mass  is  not  such  as  to  produce 
fertile  soils  by  decomposition.  The  lack  of  phosphate  of  lime  may  be 
Eupplied  by  the  f<Bsiliferous  Hmestones  lying  both  above  and  below  it ; 
the  lower  bed  being  out  into  by  nearly  all  the  drains  crossing  the 
road. 

Tewell's  branch  cuts  through  limestone  No.  2  at  the  road,  and  runs 
on  the  top  bed  of  sandstone  No.  2.  On  the  south  side  of  the  branch 
the  dip  is  strongly  marked  3°  to  4°  to  the  north. 

The  bed  of  the  North  fork  of  Rough  creek,  east  of  the  road,  f 
considerable  d^turbance. 

No.  25.     Secticm  on  north  side  of  North  fork  of  Rough  creek. 
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Covered  apace 

Simdstone 

Pentremital  limestone 

Limeatone  talus 

Thiu  bedded  Kandstone 

Heavy  sandstone 

Covered  space 

Bed  of  North  fork  of  Rough  creek. 


A  trough  occura  between  Tewell  and  North  fork  of  Rough  creek ; 
the  hills  and  table  lands  are  about  the  same  in  altitude  as  the  table  north 
of  Tewell's  creek. 

The  base  of  the  5th  sandstone  is  first  seen  at  one  and  a  half  miles 
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of  North  fork.  The  second  sandstone  lies  near  the  drainage  on  the 
south  side  of  North  fork,  dipping  rapidly  toward  the  creek.  On  the 
north  side  of  the  oreek,  at  the  place  of  Section  25,  the  rocks  dip  to  the 
north  as  fer  as  they  are  exposed.  The  beds  of  the  branches  flowing 
into  the  North  fork  show  frequent  waves  and  interruptions  of  dip. 

The  hill  on  the  eouth  side  of  North  fork  is  ascended  on  the  sloping 
m^s  of  sandstone  No.  2,  which  becomes  the  surfece  rock  for  some 
disfcanca 

At  the  farm  of  Mr.  Spencer  the  road  ascends  the  2d  limestone  and 
the  3d  sandstone,  capped  by  an  outlier,  or  isolated  patch,  of  the  3d 
limestona  The  3d  sandstone  then  becomes  the  surface  rock  to  McDan- 
ielsburg;  from  which  point  to  llough  creek,  at  WincheH's  mill,  the 
drains  and  branches  lie  in  beds  mostly  on  limestone  No.  2  and  the  upper 
beds  of  sandstone  No.  2.  Near  llough  creek  a  small  patch  of  lime- 
stone No.  3  caps  the  tops  of  the  ridge,  on  which  the  road  lies.  In  no 
part  of  the  route  on  the  south  side  of  the  North  fork  of  Rough  creek 
has  the  waste  of  the  5th  sandstone,  or  any  bed  of  it,  been  seen. 

The  beds  of  limestone  Nos.  2  and  3,  which  are  cut  by  drainage  and 
denudation,  near  Rough  creek,  show  the  action  of  rapid  currents  dur- 
ing their  deposition  ;  the  fossils  are  generally  washed  and  broken.  The 
triangular  Bryazoa  of  the  falls  of  Rough  was  seen  in  limestone  No.  3, 
three  quarters  of  a  mile  from  the  mill. 

The  rocks  are  much  disturbed  and  fractured  near  the  mill.  Imme- 
diately above  the  road  crossing  the  rocks  are  the  cavernous  beds  of  the 
8!ib-carboniferous  limestone.  On  the  north  side  of  the  creek  they  are 
tilted  at  an  angle  of  from  8°  to  20°  toward  the  northwest.  This  dip 
continues  for  some  distance  up  the  creek,  rapidly  bringing  to  the  hght 
the  sub-carboniferous  beds. 

Oa  the  sonUi  side  of  the  creek  the  beds,  from  the  sub-carboniferous 
limestone  upward,  are  well  exposed ;  they  exhibit  the  unmistakable 
evidence  of  disturbane-es  in  the  cavernous  member  of  the  sub-carbonif- 
erous limestone  previous  to  the  deposition  of  sandstone  No.  I.  The 
limestones  of  the  former  bed  are  cracked  and  slipped,  forming  deep 
notches  between  the  standing  and  the  slipped  parts  of  the  bed ;  the  sur- 
fece  of  the  beds  is  water-worn,  and  the  upper  angular  corners  are 
rounded.  Upon  this  worn  surface,  and  into  the  notches,  the  thin,  flag- 
like beds  of  sandstone  No.  1  are  deposited ;  several  of  the  first  beds 
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being  required  to  fill  the  vacanciea  occasioned  by  the  sunken  pai-t  of  the 
limestone.  The  ends  of  the  first  beds  abut  against  a  perpendicular  wall 
of  it ;  after  the  cavities  are  filled,  the  beds  are  continuous  over  the  bed 
previously  deposited  and  the  higher  parts  of  the  limestone  beneath  it 
No.  26.  Section  of  suh-carioniferous  limestone  and  millstone  grit  beds, 
north  side  of  Bough  ereek,  at  WincheWs  mill. 


Covered  space,  dark  clay  shale ^ 

Lim^toae 

Thin  bedded  anndatone,  (probably  slipped)  . 
Limestone 

White  clay.- 


Silicii 


Feet,  llncliea-   Feet-  ■■ 


From  50  feet  to  bed  of  creek,  belongs  to  the  cavernous  member  of 
the  sub-carboniferous  limestone;  50  to  72,  1st  sandstone;  72  to  92,  to 
1st  limestone;  92  to  166,  2d  sandstone,  equivalent  to  the  lower  Tar 
Spring  sandstone  of  Breckinridge  county;  166  to  214,  2d  limestone, 
increased  in  thickness.  The  hills  near  by  contain  superior  beds  to  those 
at  the  top  of  section ;  they  are  not  added  because  they  are  so  much 
slipped  and  disturbed  that  they  cannot  be  satisfactorily  measured. 

The  waters  of  the  creek  being  so  much  swollen  that  crossing  was  not 
po^ible,  the  line  was  retraced  to  McDanielsburg,  and  taken  up  at  the 
forks  of  the  road  leading  toward  the  Sulphur  Springs,  on  the  Korth  fork 
of  Rough  creek.  From  the  forks  of  the  road  to  the  Sulphur  Springs 
the  land  lies  level  for  two  miles,  when  it  rapidly  falls  off  toward  the 
ereek,  carrying  down  all  the  measures,  in  half  a  mile,  about  1 00  feet. 
At  the  foot  of  Uiis  slope,  limestone  No.  2  is  the  surface  rock.  The 
rocks  between  this  point  and  the  Springs  are  broken  into  fiiults  and 
waves.  Near  the  Spring  one  of  these  waves  is  cut  in  section  by  the 
ereek  valley.  A  small  branch  flows  into  the  North  fork  In  the  trough. 
The  dip  is  fi:om  the  main  creek  up  the  valley  of  the  branch,  which 
flows  on  the  upturned  edges  of  the  rocks,  which  dip  rapidly  under  its 
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berl.  Sandstone  No.  1  caps  the  mouth  of  the  branch  valley  ;  the  Hme- 
stones  beneath  are  of  the  eayernous  member  of  the  sab-cavboniferoas. 
The  Sulphur  Spring  rises  in  the  bed  of  the  main  creek. 

The  strong  dip  here  is  nearly  south;  the  directaon  of  the  dip  at 
Winchell's  mill  is  northwest;  in  both  instances  dipping  away  from  the 
lino  of  the  creeks.  The  dip  at  North  fork  varies  from  15°  to  35°.  On 
the  north  side  of  the  creek,  near  the  Sulphur  Spring,  the  dip  is  less 
rapid;  5°  to  15°  toward  the  southeast;  and  away  from  the  bend  below 
the  Spring,  and  toward  the  bend  above  it. 

The  rocks  between  Rough  creek  and  Eskridgo's  ferry  are  all  the  beds 
of  the  millstone  grit;  the  5th  sandstone  capping  the  "Sand  knob"  near 
the  farm  of  Mr.  Owens. 

From  Eskridgo's  ferry  we  have  the  following  section — the  thickness 
of  the  beds  determined  by  barometer  : 

No.  27.     Section  from  Eskridgeh  ferry  to  top  of  "Sandstone  knob." 
Horizontcd  distance,  one  and  a  half  miles. 
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Crossing  at  Eskridgo's  ferry,  the  work  enters  Grayson  county. 

The  first  elevation  after  crossing  Rough  creek  is  a  steep  rocky  bluff  of 
45  to  50  feet;  the  base  and  middle  of  the  mass  consisting  of  the  beds 
of  limestone  No.  2 ;  the  upper  part  being  the  lower  beds  of  sandstone 
No.  3. 

Notwithstanding  the  many  reversals  of  dip  the  beds  are  felling  toward 
the  southwest ;  the  3d  sandstone  being  at  least  200  feet  lower  than  the 
equivalent  bed  at  Winchell's  mill  and  McDanielsburg, 

The  shale  beds  associated  with  limestone  No.  3  have  been  found  to 
diminish  in  thickness  from  Clover  creek  eastwardly ;  they  are  found  to 
be  thickening  to  the  southwest. 

From  the  ferry  to  the  falls  of  Rough  and  the  Litchfield  road  tlie  land  is 
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nearly  level ;  one  outline  of  the  shale  and  the  limestone  beds  of  No.  3 
being  encountered  near  the  forks  of  the  road  to  McGee's  ferry.  From 
this  point  the  dip  is  south ;  the  surface  tailing  with  the  dip  to  the  Lich- 
field road,  which  is  entered  at  the  junction  of  the  beds  of  hmestone  No. 
2  with  sandstone  No.  3. 

Towards  Litchfield  the  road  lies  in  the  valley,  and  frequently  in  the 
bed  of  Pleasant  run,  a  creek  with  a  rapid  fall.  The  valley  of  the 
branch,  for  a  considerable  distance,  lies  on  the  top  part  of  limestone  No. 
2.  Near  the  farm  of  Mr.  Jas.  R.  W.  Eskridge  the  rocks  dip  rapidly  to 
the  southwest ;  the  hill  tops  on  the  south  being  capped  by  a  bed  of  coal ; 
the  hill  rising  above  the  branch  217  feet 

No.  28.     Section  from  Pleasant  run  to  Smith's  bank;  coal  on  kill, 
south  of  run. 
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Tlie  coal  of  this  section  is  the  lowest  coal  seen  on  the  margin  of  the 
basin  south  of  Rough  creek  and  north  of  Green  river.  It  probably 
lies  above  all  the  heavy  beds  upon  the  afch  sandstone. 

From  Pleasant  run  eastwardly  towards  Litchfield  the  road  line  does 
not  rise  above  the  4th  sandstone. 

The  aluminous  shale  associated  with  limestone  No.  3  increases  rapidly 
toward  the  east,  especially  the  beds  forming  the  upper  part  of  this  divi- 
sion. In  some  localities,  the  middle  part  of  limestone  No.  3  contains 
Pentremites  suleatus,  (?)  Rom.  This  fossil  has  a  short  vertical  range, 
and  has  not  been  found  in  any  other  bed ;  it  is  probably  a  distinguishing 
and  characteristic  fossil  form  of  limestone  No.  3.  It  is  a  rare  form,  and 
is  found  only  in  certain  localities  in  this  bed. 
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By  the  line  from  the  Litchfield  road  to  Wiiichell's  mill,  Little  Clifty 
is  crossed  near  the  Sulphur  Springs.  The  line  of  Little  Clifty  pre- 
sents considerable  disturbance,  the  bed  of  the  creek  being  on  the 
cavernous  member  of  the  sub-carboniferous  rocks. 

Sandstone  No.  1  is  quite  thin.  Immediately  below  the  Spring,  an 
enormous  mass  of  sandstone  No.  2  has  fallen  toward  the  creek,  and 
forms  the  bank  on  the  west  side  of  it.  The  exact  arrangement  of  the 
rocks  was  not  investigated.  On  Little  Clifty,  west  of  the  Spring,  the 
superior  rocl^s  are  much  broken,  and  in  many  piac^  are  cavernous. 
Between  Little  Clifty  and  Alum  Cave  fork  the  bede  of  sandstone  No. 
2  and  limestone  No.  2  are  the  only  beds  above  the  drainage.  At  the 
crossing  of  Cave  fork,  the  upper  part  of  limestone  No.  1  is  nearly  even 
with  the  water  of  the  creek ;  the  beds  exposed  are  soft  and  shaly,  and 
contain  great  numbers  of  Productus,  Terebiatula,  and  comminuted  re- 
mains of  Crinoidea.  The  rocks  dip  to  the  west  and  south,  frequently 
interrupted  by  small  faults,  by  which  the  rocks  are  again  raised. 

The  point  of  intersection  with  the  Winchell's  mill  and  Litchfield  road 
(line  D)  is  on  sandstone  No.  3.  The  rocks  dip  towards  the  north  and 
northwest  from  this  point  nearly  to  the  mill,  with  occasional  waves 
reversing  the  dip.  The  waves  are  generally  small ;  the  effect  is  quite 
inconsiderabla 

The  following  section,  taken  three  miles  south  of  Rough  creek,  at 
Winchell's  mill,  will  show  some  of  the  changes  which  are  presented  in 
the  miilatone  grit  beds,  and  towards  the  south  and  southeast : 
No.  29. 


Bloish-bnfF  eandatone,  in  thin  platea;  breiilting  into  rectangdar 
and  pa.rallelogramic  blocka,  (4tl]  sandatone,)  fossiliferoua;  tbe 

plates  aepurated  b;  nluminoua  fhale 

Limestone,  buff  colored  beds 

Shale  bed,  aeen  as  red  aluminouB  clay 

Gprt  limeatone,  thin  platea 

Shale,  seen  as  yellowish  clay 

Limestone 

Shale  bed,  seen  as  black  clay..- 

Thin  bedded  sandstone,  impregnated  by  coal  tar,  (3d  sandstone)  . 

Limeatone,  oolitic,  38  to  4li 

Sandstone,  heaTy  beds,  (Sd  sandstone) 

Limestone,  thin  beds 

Bed  of  branch. 


HosledbyGoOgle 


5G0 


TOPOGRAPHICAL   REPORT   OF   GEOLOGICAL   SURVEY. 


One  mile  south  of  the  place  of  section,  sandstone  No.  3  is  well 
marked  with  fossil  tar,  and  measures  30  feet  thick.  The  hase  of  the 
2d  limestone  is  well  seen ;  the  beds  ai-e  thicker  than  at  any  heretofore 
observed  locality. 

The  summit  of  the  ridge  dividing  Rough  creek  and  Nolin  river,  two 
miles  north  of  Litchfield,  has  a  capping  of  the  wasted  beds  of  the  5th 
sandstone;  some  of  the  localities  still  presen-es  the  ores  equivalent  to 
the  bed  at  the  top  of  Section  28. 

South  of  Litchfield,  on  the  Grayson  Spring  road,  the  shale  beds 
associated  with  limestone  No.  3  have  increased  in  thickness.  In  the  fol- 
lowing section,  one  mile  northwest  of  the  Springs,  the  character  of  this 
change  is  set  forth  : 


Thickness. 

Eleva. 

Feel. 

,...« 

Feet. 
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]19 

92 

4 
5 
3 

90 

86 
81 
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5 
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76 
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1 
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5 
5 

65 
35 
34 
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10 

8 

32 

5 

4 

ai 

16 

2 

le 

Top  of  waaW  materiala  nf  sandstone  No.  5 

Ferruginous  siindy  shale 

Yellow  aluminous  shale,  oontuning  iron  ore 

Gray  aluminous  shale — : 

Yellow  aluminous  ahale 

Blue  aluminous  shale , 

Yeliow  aluminous  ahale 

Yellow  aluminous  shale,  bard 

Reddish  aluminous  sliale 

Covered  apace,  aluminous  shale,  with  fragments  of  simdstone  Mo.  4 

BartJij  ferruginous  limestone 

Earthy  ferruginous  limestone,  shell  bacl — 

Yellow  aJuminoua  limestone,  4  to  6  inches ^ 

Red  alaminoufl  clay,  (Indian  red),  breaking  into  angular  blocks. 

Yellow  clay  shales,  in  place 

Yellow  and  blue  shale _ 

Branch,  head  of  Bear  cPeek. 


The  changes  in  color  between  the  beds  of  shale  are  sharply  defined ; 
the  colors  are  very  bright,  The  4th  sandstone  is  represented  by  a  few 
segregated  blocks.  Limestone  No.  4,  if  represented  at  all,  is  repre- 
sented by  clay  shale.  On  Bear  creek,  below  Grayson  Springs,  the  lower 
part  of  limestone  No.  3  is  seen,  represented  by  28  feet  of  limestone,  10 
feet  of  blackish  gray  shales,  above  which  hes  the  fosslliferous  bed  of  this 
locality. 

I  am  not  able  to  fill  the  hiatus  at  the  base  of  the  above  section ;  the 
yellow  and  red  shales  at  the  base  of  the  section  are  not  seen  at  the 
Grayson  Springs. 


Hosted  byGoOgle 


TOFOGRAPHICAI,   REPORT   OF   GEOLOGICAL   SOEVEy.  56i 

The  section  continued  downward,  by  adding  the  members  outcropping 
at  the  Springs,  will  be  as  follows  : 

No.  29. 


CrjstjiUiiie  limestone,  remains  ol  C  it  oidea 
Tliin  bedded  limeaWne,  Crinoid  belt 
Aliimhiom  ahole,  black  und  gra;  earth 

Limestone,  in  solid  masses .    . 

Tup  of  3d  Etiiidstoiie' 


Eemaiitable  changes  of  dip  sire  observed  south  of  Litchfield,  The 
rooks  are  sometimes  disposed  in  waves  which  conform  to  the  hills. 
Descending  towards  the  head  of  Bear  creek  the  dip  is  mpid  and  singu- 
lar.    Near  the  Springs  it  is  frequently  as  high  as  25". 

From  the  Springs,  eaatwardiy,  to  the  Millerstown  road,  the  body  of 
sandstone  No.  2  is  seen  on  the  north  side  of  the  creek,  rising  in  bold 
cliffe.  The  surfece  rocks  on  the  south  side,  ne;ir  tlie  stream,  being  the 
aluminous  shale  beds  of  the  top  of  section  29.  brought  down,  pTobabiy, 
by  a  fanlt.  The  top  of  the  ridge,  between  Beiir  and  Rock  creeks,  is 
capped  by  shale  beds  or  the  waste  of  the  5th  sandstone.  The  hills  along 
the  road  affords  no  well  exposed  section. 

The  A'alley  of  Rock  creek  is  bounded  by  the  2d  sandstone — on  the 
south  side  of  the  creek  standing  in  wall-like  masses — ^is  here  covered  with 
hemlock  and  laurel. 

On  the  east  side  of  the  creek  the  road  ascends  the  masses  of  sand- 
stone No.  2,  limestone  No.  2,  sandstone  No.  3,  and  one  bed  of  limestone 
No.  '6,  with  about  65  feet  of  clay  and  marly  shales,  to  the  base  of  the 
5th  sandstone,  when  it  ascends  the  divide  between  the  Hunting  branch 
and  Rock  creek.  This  ridge  is  capped  for  about  a  mile  with  a  few  ieet 
of  the  base  of  the  5th  sandstone,  from  10  to  50  yards  wide,  resting  on 
the  beds  equivalent  to  the  shales  at  top  of  Section  28.  The  sand- 
stone here  is  a  coarse  conglomerate,  containing  few  impressions  of  fossil 
plants. 

At  the  cast  end  of  the  ridge  the  rocks  have  become  thinner. 

The  rocks  of  section  22  are  passed  over  in  de&ceadiag  towtird 
71 
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Milleratown,  from  sandstone  No.  5  to  the  cavernous  member  of  the  sub- 
carboniferous  limestone. 

No  exposures  are  seen  upon  the  road,  except  at  the  base  of  hmestone 
No.  3  and  the  beds  of  the  cavernous  member.  The  top  of  these  beds 
is  buff;  having  much  the  character  of  the  buff  beds  of  lunestone  No. 
3.  Sandstone  and  hmestone  No.  1  are  neither  of  them  seen  ;  tliey  are 
probably  absent.  The  great  iaults  and  disturbances  beginning  at  the 
end  of  the  depositions  of  the  cavernous  member,  which  were  so  well 
exposed  at  Winchell's  mill,  directed  attention  particularly  to  the  lower 
beds  of  the  millstone  grit. 

To  the  southwest,  down  the  valley  of  Nolin  river,  and  along  the  Hunt- 
ing branch  of  Rock  creek,  wo  have,  on  ascending  from  the  river,  the 
following  section : 

No.  30.     Section  at  Nolin  river,  at  Millerslown,  to  the  N.  W. 


CDDglomenite  sandstone,  (,5t1i  gandstone.) 

Top  of  ridge,  bead  of  Hunting  branch 

Clny  shales — tliiok  near  the  head  of  branch,  becoming  thinner 

the  west 

Sandatone  No.  3 

Limestone  aeen  at  Hodger's  tan-yaid 

SandsMne   at  Uip  of  hill   at  MiUerstonn;  sandstone  No.  I, 

No3.  I  and  2  together,  (?)_ 

Gray  claj  shale 

Litnestoae,  containing  Pcoductus 

Clay  shale,  soft  bed 

White  and  gray  limestone,  sub-carboniferous 

Nolin  river. 


On  the  head  of  Hunting  branch  sandstone  No.  4  appears  ia  consid- 
erable force,  and  the  shale  beds  above  it  are  diminished. 

The  dip  lies  in  the  direction  of  the  line  of  Hunting  branch,  and  the 
5th  sandstone  is  brought  down  to  the  drainage  near  "Sugar  Camp," 
below  which,  for  a  short  distance,  the  dip  is  interrupted ;  finally,  at  the 
mouth  of  Hunting  branch,  the  line  of  the  branch  becomes  a  regular 
fiiult;  on  the  south  side  sandstone  No.  4  is  the  surface  rock;  on  the 
north,  the  base  of  limestone  No.  3  forms  the  line  of  tho  creek,  stand- 
ing in  its  bed  at  angles,  ranging  from  20'',  40°,  or  even  as  high  as  70" ; 
tiie  hill  on  the  noi-th  rising  a  considerable  distance  by  dip  alone;  and 
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finally  receiving  several  beds  of  limestone  No..  3,  shales,  sandstone  No. 
4,  thin  shale  beds,  and  sandstone  No.  5. 

On  the  south  side  of  the  creek  the  rooks  are  much  broken  and  bent, 
presenting  the  feces  of  the  rocks,  which  dip  south  and  bring  the  5th 
sandstone  nearly  to  the  top  of  the  ridge,  half  a  mile  distant.  One  and 
a  half  miles  south  of  the  mouth  of  Hunting  branch  coal  has  been 
opened  ;  it  lies  in  the  first  valley  south  of  the  Hunting  branch,  having 
been  brought  down  to  the  drainage.  The  rocks  with  which  it  is  associ- 
ated are  much  bent  and  disturbed,  lying  in  irregular  and  broken  troughs, 
nearly  parallel  to  the  Hunting  branch  and  Nolin  river. 

The  top  of  the  ridge  between  Book  creek  and  Nolin  river  is  capped 
by  the  5th  sandstone,  which  dips  to  the  south,  brining  the  coai  bed 
down  to  the  drainage  of  the  branch,  on  the  south  side  of  the  ridge. 
South  of  the  branch  the  coal  and  beds  beneath  are  raised  about  50  feet, 
when  the  dip  is  again  south  for  400  yards ;  the  dip  is  now  changed  and 
rises  at  the  rate  of  from  5°  to  10°,  which,  in  a  short  distance,  brings 
the  inferior  beds — i.  e.,  limestone  Nos,  3  and  2,  with  the  associated  sand- 
stones— into  view,  high  in  the  hill,  half  a  mile  south  of  the  coal  opening. 
The  width  of  the  coal  bed,  as  exposed  here,  is  about  half  a  mile,  inter- 
rupted by  one  fault  near  the  middle.  This  locality  is  in  the  west  end  of 
an  outlier,  lying  between  Nolin  river  and  Hunting  branch,  severed  from 
the  coal  field,  which  hes  west  of  it,  by  Rock  creek. 

On  the  north  side  of  Hunting  branch  of  Rock  creek,  one  mile  above 
its  mouth,  we  have  the  following  s 
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No.  31.     Section  on  Huvtwg  branch  of  Rock  creek. 


Sandy  shfile,  40  to  60  feet_ 

Shnle,  with  thin  plates  of  sundptone 

Pkce  of  Gheslin  fOal,  2  feet  6  iuubes. 

Coal  rash,  8  inches. 

Irreguliir  bedded  sandstone,  charged  with  tar,  (coiiglomer 

Soft  BBiidstoDe..- 

Thick  bedded  hiird  Bandstone,  fat  Sand  knob,  144  feet)  _. 

I iiiJn rilled  clnj,  (slate,)  10  to  13  feet 

AliiminouB  shale,  generally  seen  as  yellow  olaj 

Soft  muddy  sandstone.  (4lh  sandntonef; 

Dark  lamellar  shale,  place  of  ooni,  (at  Horn's  old  placel) 
Tiiiu  ii 


a  shall 


Alur 
Marlite  . 
Earthy  Ii 


Thill  bedded  lii, 

M'.irly  fhale,  broken  shells,  and  Crinoidea 

Plerotncrinus  remains,  bed  1  foot 

Limestone,  large  Pentremites  auloatus 

Limestone,  thick  bedded 

Sandstone,  bed  of  Hunting  branch,  top  of  3d  si 
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40 
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27 

The  coal  (?)  at  60  feet  8  iaches  has  been  seen  at  two  localities.  The 
first,  at  the  Honi  old  farm,  5  miles  east  of  Grayson  Springs;  the  other, 
in  a  ravine,  three  miles  N.  W.  of  Milierstown.  At  both  localities,  the 
coal  is  found  under  lim^tone;  first,  a  thin  bed  of  shale,  over  this  about 
four  feet  of  Ii[n^tone,  upon  which  rests  a  sandstone,  from  5  to  10  feet 
thiok.  The  coal  tit  Horn's  is  8  inches  thick,  Pentremites  and  Ketepora 
Archemides  were  sought  for  in  the  limestone  above  the  coal  at  both 
localities,  but  none  were  found. 

This  horizon  is  probably  the  equivalent  of  that  of  the  10  inch  coal 
reported  in  diagram  No.  4,  Vol.  1,  Kentucky  Reports,  as  being  Ibund 
on  Shot  Pouch  creek,  under  Pentvemital  limestone. 

The  dividing  ridge  between  Rock  creek  and  the  head  of  Conoloway 
creek  receives  the  coal  above  the  conglomerate.  (See  map  ibr  northern 
limit ) 

The  36  feet  of  sandstone  beneath  the  coal  bed  on  Section  31,  was 
not  recognized  on  Conoloway  and  Rock  creeks.  The  '1th  sandstone  has 
inerei^ed  in  thickness,  and  the  coal  appears  to  rest  on  the  shale  bed  at 
the  top  of  the  4th  limestone,  which  is  represented  here  by  a  few  thin 
plates,  and  6  to  8  feet  of  marlite.    The  drains  east  and  north  of  the 
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bank  cut  into  the  bed  beneath  the  coal,  and  show  a  remarkable  change  to 
have  taken  place  in  these  beds.  Between  the  bed  here  and  those  seen  on 
Hunting  branch,  the  4th  sandstone  has  increased  in  thickness  to  10  feet 
of  hard  quartzite  sandstone.  All  the  beds  dip  toward  Rock  creek.  On 
the  slope  of  the  hill  the  measures  on  top  of  the  ridge  are  neai'ly  level, 
or  dip  very  little  toward  the  south. 

Crossing  the  ridge  toward  Bear  creek,  several  drains  are  crossed, 
lying  high  on  the  ridga  These  drains  all  cut  into  the  clay  shales  under 
the  coal  bed.  The  capping  of  coal  measures  is  from  10  to  50  feet 
thick. 

Ill  the  valley  of  Bear  creek,  3  miles  south  of  Grayson  Springs,  the 
base  of  the  banded  clays  of  Section  28  is  seen  at  the  glade  on  the 
road,  the  lower  part  e 


No.  32,     Section  on  Brotvnsville  7'oad,  three  miles  south  of  Grayson 


Thieknesa. 

Eievatioii. 

Feet. 

Indies 

Feet. 

Inches. 

Sarf  oe  a   1 

4 

39 

8 

Yello  *■  gm      h«  e  a    ra  no  s 

3 

3 

Dove  coloreii  s  ale  'tlummous 

31 

8 

Purple  red  shile     lum  noua 

3 

•JS 

8 

Blue   ed  shale  alum  n  ua 

1 

3 

"() 

8 

Ye  low  gn  J  shale  alum  nous 

4 

4 

11 

Yellow  deeper  colored  alum  noua 

11 

UrHT  shale 

9 

IJ 

3 

Yellow  sha  e 

n 

3 

16 

Grav  shilv  91  nd  tone 

8 

14 

Hard  (OSS  hferous  sandstone  {4th  san  Istone) 

6 

Branch 

These  bmded  dijs  tie  equnilent  to  the  beds  of  bection  2^ ,  the 
shades  of  color  distinctly  separate  the  beds  by  a  sharp  Hne ;  the  red 
band  of  Section  32  is  on  the  geological  horizon  of  the  red  band  Section 
28,  at  32  feet  2  inches. 

Section  32  is  134  feet  below  Section  28  ;  diCference  of  level  deduced 
by  barometer. 

The  dividing  ridge  between  Bear  and  Conoloway  creeks,  on  the  line  of 
the  Grayson  Springs  and  Brownsville  road,  is  ascended  about  4  miles 
south  of  the  Spring.    Where  the  ridge  is  ascended  by  the  road,  the  base 
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of  the  5th  sandstone  caps  the  hill.  No  outcrop  of  the  coal  bed  was 
Seen  ou  the  line  north  of  the  head  of  Saltsman's  branch,  about  4  miles 
from  Nolin  river.  The  ridge  has  the  measures  eontaimug  the  place  of 
the  coal  from  the  forks  of  the  Mammoth  Cave  and  Brownsville  road. 

The  ore  beds  above  the  5th  saudstone,  which  had  been  opened  by  the 
managers  of  Nolin  furnace,  are  first  seen  about  two  miles  north  of 
the  head  of  Saltsman's  branch.  Occasional  patches  of  the  measures  con- 
taining the  ores  cap  the  hiUs  neai'ty  to  Nohn  river.  The  knolls  comain- 
iug  the  ores  lie  on  the  5th  sandstone,  about  50  feet  above  it,  and 
contain  an  area  from  a  few  rods  square  to  50  acres  and  upwards;  the 
beds  are  easily  entered  in  outcrop.  The  deepest  stripping  would  prob- 
ably be  25  feet;  the  average  thickness  of  the  whole  ore  territory, 
between  Davis'  branch  and  Nolin,  would  be  about  5  feet. 

The  ore  beds  are  seen  frequently  north  of  the  head  of  Dismal  creek, 
and  on  the  high  ridges  3  miles  north  of  Green  river,  on  tho  Brownsville 
and  Litchfield  road ;  surfece  ores  were  frequently  seen  in  the  road  cuts 
firom  40  to  50  feet  above  the  5tti  sandstone. 

While  in  the  neighborhood  of  Davis'  branch  and  the  furnace,  several 
sections  were  made  of  the  best  outcrops ;  but  it  wOl  require  very  minute 
surveys  satisfactorily  to  connect  the  different  sections  in  such  a  manner 
as  to  form  an  unbroken  geological  column.  The  weight  of  evidence 
would  direct  certain  connections ;  but  with  the  facts  in  my  possession, 
there  is  so  much  doubt  that  I  refrain  from  making  any.  I  will,  however, 
5  the  opinion  I  have  derived  from  the  fiicts  now  in  possession. 


No.  33.     Section  on  head  of  North  fori:  of  Dismal  creek. 


Top  of  hill,  covered  space 

Sandatone,  hurd  firm  blocks 

CoTered  space,  laurelhiritian 

Heavj  sandstone 

Soft  shales _ _ 

Ledge  of  sandeWce,  partlj  covered ... 

Covered  space* 

Coal  in'  bed  of  branch,  oontaiiuDg  several  thin  beds  of  black  shales 
and  clay 


"  Tho  lower  part  of  this  epaoe  is  black  bituminous  shale. 
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Under  the  coal  are  coal  rash  and  black  earthy  shales,  from  three  to 
six  lect  thick, 

This  coal  is  about  thirty-five  feet  above  the  limestone   first   seen 
beneath  it. 

The  following  section  is  at  the  ooal  opened  on  the  east  side  of  Davis' 
branch,  half  a  mile  northeast  of  the  furnace: 
No.  34. 


Yellow  thick  bedded  sandstone,  (5tli  sandstone) 

Covered  spajje,  terrace..: 

Steep  covered  epB.ce,  aitndstone,  (lajirel  horiiain) 

Thin  bedded  eandy  shale,  irregular 

Thin  bedded  Bandy  ahale,  regular 

Fj'riliferoua  shale' 

Coal.     Bitiuninous 

Pyritiferoua  band 

0)al  and  shale 

Coal  and  clay  shale,  the  latter  predominating  — . 

Pyritiferoua  coal 

Silicious  under  clay l 

Sandy  ahdle,  7  t«  lO  feet_ _. 

Shale  and  sandstone 

Limestone 

Bed  of  bi-ancb. 


Thickoess.        Eh 


One  fourth  of  a  mile  to  the  northeast  a  bed  of  iron  ore  has  been 
opened,  locally  containing  gi'eat  numbera  of  fossils,  principally  chambered 
shells,  the  forms  perfeiitly  preser\'ed  as  iron  ore. 

The  top  covering  of  the  bed,  where  best  seen,  for  5  feet  was  of  thin  beds, 
alternately  of  sandy  and  aluminous  shale ;  the  sandy  shale  is  very  soft, 
composed  of  coarse  sand,  charged  with  fragments  of  plants.  The  upper 
part  of  the  ore  bed  consists  of  thin  ocherous  layers,  separated  by  shale 
similar  to  the  covering ;  this  bed  is  very  irregular,  in  thickness  from  one 
to  three  feet.  In  the  lower  part  of  this  last  bed  are  depoated,  in  masses 
from  10  to  100  pounds,  a  shelly  ore,  almost  entirely  composed  of 
Goniatites  Nolinenses,  Nautilus  ferratus,  N.  canallculatus,  Orthoceratiti, 
several  species  of  univalve  and  bivalve  shells,  tilled  and  surrounded  by 
ferruginous  sand,  small  fragments  of  reedy  coal,  nearly  all  squarely 
broken  across  the  length  of  the  plants-  Beneath  this  bed  is  about  ten 
inches  of  blocks  and  in-egular  formed  masses  of  ore,  the  whole  resting 
on  a  thin  bedded,  coarse  sand  shales. 
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Tiio  fceiiity  anil  abundance  of  fossils,  e^-pecijilly  the  associiition  of 
shells  and  plants,  render  this  locality  one  oi'  no  ordinary  interest,  aside 
from  the  value  of  the  ore  beds.  This  bed  was  not  traced  to  its  position 
in  the  geological  column.  It  has  been  located  29  feet  above  the  coal  bed 
of  Section  34,  (see  section  page  164,  Vol.  1,  Kentucky  Geological 
Reports.) 

At  the  head  of  Saltsmau's  branch  the  coal  was  opened  immediately 
under  the  5th  sandstone,  probably  the  exact  equivalent  of  the  bed  at  40 
feet  at  section  34 ;  tbe  sandstone  is  better  exposed  here  than  at  any 
locality  visited  in  this  section  of  the  country.  It  is  about  100  feet 
thick,  formed  of  coarse  sand,  with  some  small  pebbles  on  the  "bedding 
feces  of  the  rocks.  The  base  of  the  sandstone  is  separated  from  the 
coal  by  from  five  to  ten  feet  of  soft  mateiials,  principally  black  bitu- 
minous shale.  Where  opened  the  coal  appears  to  be  of  excellent  quality, 
2  feet  9  inches  thick,  with  3  to  4  inches  of  coal  rash  at  the  base,  on 
white  under  clay.  The  materials  f^soeiated  with  the  coal  at  this  locality 
are  apparently  very  different  from  those  in  section  34.  There  can  be 
no  doubt,  however,  tliat  they  are  part  of  the  same  bed. 

Beneath  the  sandstone  (oth)  which  caps  the  hill  near  the  furnace,  wo 
have  the  following  an^aiigement  of  the  beds ; 
No.  35. 


Cofered  apace,  sandy  shale  and  sandstone .. 

Ssndj  shiile,  of  decomposing  saudstono 

Yellow  sandstone,  Bofl .. 

Carbonaceous  band,  place  of  coal— 

Ore  bed? 

Buff  Uniestooe,  used  as  fius  at  famaee. 

Covered  space,  yellow  and  reddish  clay 

Shaly  limestone,  Cellular  chert 

Gray  limestone,  in  tMch  beds,  used  in  constructiOD  of  stack. 

Blue  aiuminoiiB  shale,  place  of  Crinoidea  bede . 

Buff  limeatone,  with  sandy  shale _. 

Cocered  apace,  alumlnons  shale 

Limestone,  No,  3 

Saudfltone,  No.  3 

Dave's  branch. 


South  of  Nolin  river  the  5th  sandstone  increases  rapidly  in  thickness 
to  Baton  creek.     Un  the  north  side  of  the  liver  thel'e  ia  bIbo  a  great 
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increase  of  this  bed  toward  Dismal  creek ;  near  the  mouth  of  tlie  creek 
it  appejirs  to  attain  its  maximum  thickness,  becoming  much  thinner 
towiird  Brownsville,  where  the  rocks  are  represeuted  in  the  ibllowing 
section : 

No.  30.     Section  of  bih  sandstone  and  some  of  the  inferior  ieds,from 
Green  nver  totoard  the  top  of  the  hills  to  northwest. 


Course  white  Hnd  brown  sandstone 

Stindfltone,  large  pebbles 

SanUlone,  smsll  pebbles 

Coarse  jellow  sMidatone,  no  pebblra 

Coverecl  space,  gnij  and  blaek  ehales,  alnminous 

Covered  spaefl,  blue  shale  In  culs 

Black  and  dove  colored  shale: — 

Blue  muddy  nhiile 

Aluminous'  Ehale,  with  14  inches  plate  of  limestone  al 

Aluminous  shale 

Limestone,  'AA  limestone 

S^Ddscone,  (3d  limestone,)  bed  thiu  on  top,  thin  belo^ 

L'mBstoiie,  upper  part  oolitic 

Waste  of  sandstone,  3d  limestone 

Covered  space 

Water,  Green  river,  at  ferry. 


One  mile  north  of  this  section  85  feet  of  this  bed  of  sandstone  is 
seen  in  a  perpendicular  cut,  where  it  has  no  division. 

At  no  locality  south  and  west  of  the  mouth  of  Dismal  creek  has  the 
coal  at  the  base  of  the  5th  sandstone  been  opened.  Several  good  expo- 
sures were  seen  at  the  base  of  the  sandstone  which  exhibited  no  coal. 
The  place  of  coal  at  168  feet  10  inches  (Section  3-5)  was  seen  as  dark, 
earthy,  aluminous  shale.  Toward  the  north  and  west,  on  the  heads  of 
the  streams  emptying  into  Bear  creek,  a  bed  of  coal  has  been  opened, 
which  appears  to  be  the  exact  equivalent  of  the  Davis'  branch  coal.  Sec- 
tion 84.  It  is  about  28  inches  thick,  and  has  been  used  for  smith's  work, 
and  is  generally  approved.  The  only  mining  has  been  performed  by 
stripping  the  outcrop. 

South  of  the  head  of  Dismal  creek,  and  between  Bear  creek  and 
Green  river,  the  hills  are  again  capped  by  the  equivalent  of  the  measures 
containing  the  ore  beds,  between  Conoloway  creek  and  Davis'  branch. 

Should  the  ore  beds  here  prove  to  be  equal  in  thickness  to  those  on 
Davie'  branch,  and  north  of  it,  there  is  ore  territory  sufficient  for  sev- 
72 
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eral  furnaces  south  of  Dismal  ereekj  all  of  which  could  be  sufficiently 
near  Green  river  to  reach  navigation  at  a  email  expense. 

On  the  road  from  Brownsville  to  Cloverport  the  line  of  Bear  creek  is 
crossed  at  a  fliulb  or  slip  in  the  rocks,  from  the  west  and  northwest  side, 
dipping  to  the  southeast  by  a  constant  but  wavy  dip,  for  over  a  mile, 
b'-inging  the  5th  sandstone  (?)  down  to  the  bed  of  the  creek.  On  the 
southeast  side  of  the  creek  the  rocks  are  apparently  raised  about  90  feet. 
In  the  neighborhood  of  -Little  mountain  the  ore  measures  again  cap  the 

hills. 

Satisfactory  sections  cannot  be  obtained  in  the  neighborhood  of  Little 
mountain ;  but  sufficient  may  be  learned  from  natural  outcrop  to  show 
that  valuable  iron  ores  may  be  obtained  in  vast  abundance,  over  a  large 
dfeti-ict  lying  between  Bear  creek  and  along  the  dividing  ridge  between 
Green  river  and  the  waters  of  Rough  creek. 

The  following  section:  from  Little  mountain,  near  the  fiu'm  of  Mr. 
Eobinson,  appears  to  contain  beds  not  found  further  west ;  they  prob- 
ably thin  out  to  the  west  and  southwest : 

No.  37.     Sedion  at  Little  mountain. 


Coarse  sandstone,  no  pebbles 

Fine  grained  sandstone 

Iron  ore  (7)  bed- - --— 

Shales,  mostly  eoTered 

Block  ore,  a  to  4  feet _ 

Shales,  mostly  oovared 

Shale,  bottom  oarbonaceoua 

Segregadons  of  carbonnte  of  iron 

Black  bituminous  shale,  6  to  li  feet — 

Coal,  13  to  3U  inches,  eamvaleut  to  Nelson  and  Smith  banks 

Under  clay  and  coal  raBQ 

Ssndj  ahfiie,  yellow  in  exposed  situations 

Gray  mud  shale 

Dark  gray  shule,  2  to  6  feet 

The  flltU  sandstone. 


The  top  of  the  Sth  sandstone  is  frequently  exposed  in  the  deep 
drains. 

In  several  localities  the  shale  st  75  feet  in  the  above  section,  lying 
immediately  above  the  ore  bed,  is  marked  by  fossil  plants  and  small 
i  of  reedy  coal. 
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For  several  miles  toward  the  northwest  the  lino  of  the  road  has  cub 
into  this  sandstone,  which,  if  foliowed,  will  soon  lead  to  a  cut  exposing 
the  ore  bed  beneath  it. 

At  the  intei-section  of  the  Litchfield  and  Morgantown  with  the 
Brownsville  and  Cioverport  road  Mr.  William  Nelson  has  opened  and 
worked  a  coal  bed  at  42  feet,  in  Section  37. 

The  following  is  the  arrangement  of  the  materials  of  the  measures 
at  Mr.  Nelson's  coal  bank : 

No.  38. 


h  a  few  loose  blocks  of  qiiartz- 

Thiekness. 

El  ova  ti  on. 

Feeb. 

S 
4 
2 

Inches 

Fdet. 

Inches. 

Surface  soil, broken  eatidy  shale,  wi 

H 

3 

2 

a 

a 

Under  clay,  thicknesa  not  seen. 

No  remains  of  the  ore  bed  were  seen  near  the  Nelson  "bank;"  it  is 
probable  that  the  ore  is  separated  by  a  greater  interval  than  that  given 
in  Section  37. 

Between  the  road  above  referred  to  and  the  crossing  of  Short  creek 
the  coal  measures  cap  the  hills  in  diminished  quantities.  The  ridge 
south  of  the  crowing  of  Caney  creek  has,  probably,  the  greatest  thick- 
ness. 

Near  Camp  No.  17  the  shales  and  Nelson  coal  (?)  are  seen  in  a  deep 
valley,  the  hill  to  the  east  and  west  is  capped  by  a  sandstone,  (he  equiv- 
alent of  the  Little  mountain  sandstone. 

At  the  crossing  of  Caney  creek,  near  the  ferm  of  Mr.  George  House, 
the  rocks  dip  to  the  south  and  southwest  at  an  angle  of  5°  or  6°.  The. 
bed  of  the  creek  at  the  crossing  is  the  upper  part  of  the  limestone  of 
No.  3,  above  which  we  have  the  following  section : 
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No.  39.    Section  at  the  crossing  of  Coney  creek. 


Coarse  sand  atone,  tup  of  bill,  (5tli  sandstone) -_ 

Yellow  or  buff  limeatone  and  shale ^ 

Yellow  eilioious  mudstone.  (4th  sandstone)  — 

Driib-ffraraluminous  shale 

Buff  limestone 

Blite-gray  shale 

"'        'raj  shale 


Chert 


Oil  Benaet's  creek,  2  miles  north,  the  4th  sanflstooe  is  seen  in  great 
perfection ;  it  lies  in  blocks  from  1  to  8  inches  thick,  breaking  at  right 
angles  and  perpendicularly  to  the  bed  feces  of  the  rocks  ;  many  of  the 
dilferent  layers  are  fossiliferous.  It  is  a  drab  gi-ay  quartzose  sandstone ; 
maintaining  its  peculiar  lithological  character  over  a  large  district  of 
country ;  the  bed  is,  however,  frequently  interrupted  and  wanting.  It 
is  occasionally  seen  in  every  part  of  the  country,  on  the  margin  of  the 
coal  measures,  from  Grayson  to  Christian  counties. 

The  dividing  ridge  between  Bennet's  creek  and  Short  creek  has  been 
denuded  of  a!!,  or  nearly  all,  of  the  coal  measures.  The  road  lies  in 
many  places  on  lim^toue,  at  Section  39. 

On  the  north  side  of  the  valley  of  Lost  creek  the  sub-carboniferous 
rocks  are  brought  above  the  drainage ;  the  dip  from  this  axis  of  disturb- 
ance is  toward  the  north  and  northwest,  fiom  25°  to  30°,  diminishing 
the  angle  of  the  dip  toward  the  north.  The  upturned  edges  of  sand- 
stone No.  2  and  limestone  No.  2  form  the  first  hill,  which,  on  its  western 
slope,  is  capped  by  sandstone  No.  3,  which  underruns  limestone  No.  3, 
at  Mr.  Tilford's — the  hill  north  of  his  house  being  composed  of  the 
limestone  and  shales  of  No.  3,  capped  by  the  waste  of  sandy  shales  at 
the  base  of  the  6th  sandstone.  The  dip  has  changed  at  Mr.  Tilford's, 
and  lies  toward  the  southwest. 

From  the  hill  near  Tilford's  to  the  falls  of  Rough  creek  the  surface 
fells  about  310  feet.  The  base  of  the  5th  sandstone  is  reached  on  only 
one  hill  between  the  two  points.  Great  masses  are  seen  on  the  ridge 
south  of  the  road;  probably  65  feet  of  it  caps  the  hills.    At  the  falls 
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of  Rough  creek,  the  measures  seen  at  Mr.  Tilford's,  and  frequently 
between  the  two  points  high  on  the  hills,  fonn  the  surface  rocks  in  the 
bed  of  the  creek;  mueh  changed,  however,  in  lithological  character. 
The  exact  counterpart  of  limestone  No.  3  is  seen  below  the  dam  at  the 
mill.     It  has  not  been  met  in  any  part  of  the  margin  of  the  coal  field. 

No.  40.     Section  at  the  Falh  of  Rough  creeJc. 


i  Ut  14  incliea,  ti( 


L-foBBilifecoua_  . 


Snrfflc 
Alumil 
BInck  alnminouB  Bhnle, 

ThinflftgB,  limastone 

Marly  shale,  Spirifer  and  ProductuB 

Hard  aiindj  porouB  bad,  oontaining  Agaasizocrinusj  no  other  fos- 
sils observed 

Cncboiiaeaoua  alnminnus  sbale,  non-fosailiferous . 

Hnrd  limeatoiie,  ooutainin^  Crinoldea    

Calcai'eoiis  shnlj  bed.  concaiiiing  BrjoKoa  and  Cr[noiden;  Pen- 


Calcareous  ahiile,  Bpynzoa  bed 

Silicioiis  calcareous  bed,  yellow  Crmoidea  and  PetitcemiCes.- 
LimeBt^ine,  gray,  Crinoidea  and  Pentremitea 


nchea-i  Feet.   luches 


The  water  of  the  creek  has  washed  the  soft  slialy  beds,  undermining 
the  hard  bed  from  6  tfl  8  feet,  thus  giving  a  perfect  exposure  of  the 
character  of  the  several  beds. 

Above  the  bed  of  above  section  the  hill  on  the  north  side  of  the  creek 
rises  from  200  to  275  feet,  formed  of  the  shales  and  hmestone  (No.  3), 
of  sandstone  No.  4,  and  limestone  No.  4,  all  capped  near  the  creek  by 
the  base  of  the  5th  sandstone.  The  road  from  the  lalls  of  Rough  creek 
to  Cloverport  lies  nearly  with  the  line  of  stiike,  the  branches  and  creeks 
indenting  the  margin  of  the  coal  field,  leiiving  nan'ow  bands  of  the  coal 
measures  upon  the  ridges  between  them.  The  ore  beds  nesir  the  top  of 
the  5th  sandstone  are  seen  occasionally  on  this  hue. 

At  Mr.  Wm.  H.  Howard's  the  ore  beds  are  cut  by  the  wear  of  the 
road.  The  ore  is  about  2  feet  6  inches  thick,  apparently  of  good  qual- 
ity.    It  hes  in  blocks,  in  a  regular  bed. 

The  shales  of  the  2d  limestone  are  thicker  here  than  farther  east ;  the 
beds  of  limestone  are  also  more  compact  and  in  thicker  ledges,  while 
the  whole  mass  of  the  bed  is  less  thick. 
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The  Belerophon  bed  afc  296  feet  2  inches  (section  22)  is  recognizfible 
in  all  the  valleys  between  the  fells  of  Rough  and  the  Owensboro  road, 

5  miles  south  of  Cloverport^  The  measures  on  the  line  of  the  road  to 
Cloverport  are  all  beneath  the  sandstone  at  420  feet  2  inch^,  Section 
22. 

The  foll'wing  line  crosses  part  of  Breckinridge,  the  corner  of  Han- 
cock, into  Ohio,  and  closes  on  the  last  line  on  Bennet's  creek.  (See 
map.) 

The  river  hills  to  the  southwest  of  Cloverport  are  capped  by  the  base 
of  5th  sandstone.     Below  the  sandstone  the  4th  limestone  is  a  thin  bed, 

6  to  8  feet  thick,  containing  Bryazoa.  The  shalea  of  the  3d  limestone 
are  marked  by  three  yeUow  or  buif  beds,  separated  by  from  8  to  10 
feet  of  gray  or  dove  colored  shale.  The  Owensboro  road  was  crossed 
near  Mr.  Newton's  ferm.  The  ridge  dividing  Clover  creek  and  the 
head  wafers  of  Panther  creek  receives  a  few  feet  of  the  shales  under  the 
"Breckinridge  coal." 

The  ore  bed  was  seen  in  a  few  places  on  the  line;  it  is  sandy,  and 
thinner  than  farther  to  the  south,  east,  and  southeast  and  south. 

On  reaching  tbe  head  of  Panther  creek  the  rocks  are  seen  dipping  to 
the  south  and  southwest.,  the  4th  limestone  being  the  surface  rock  in  the 
bed  of  the  branches.  The  hills  rise  from  80  to  150  feet  high  above  the 
drainage,  and  are  made  up  of  the  bed  of  the  4th  sandstone,  shales, 
5th  sandstone,  and  a  thin  capping  of  coal  measures  above  it.  These 
patches  are  outliers  of  small  area,  and  are  not  known  to  contain  a  work- 
able coal. 

On  the  Sug'ar  Camp  branch  of  Panther,  about  21  miles  south  of  the 
dividing  ridge,  the  coal  measures  are  brought  to  the  drainage. 

Between  Sugar  Camp  creek  and  Rough  creek,  at  Hine's  mill,  the  hills 
contain  the  measures  of  the  Hawesville  section  up  to  the  Lewisport  coaL 
The  limestone  of  the  coal  measures  beneath  the  Lewisport  coal  bed  forms 
the  bed'  of  Adam's  fork  of  Rough  creek  for  a  considerable  distance,  the 
rocks  dipping  .at  the  same  rate  as  the  fall  of  the  creek. 

Near  Fordsville  iron  ore  beds  are  esposed  in  natural  outcrop  in  the 
road;  the  ore  is  sandy;  it  lies  in  sandy  shale,  25  feet  above  limestone, 
which  is  probably  the  equivalent  of  the  limestone  under  the  Lewisport 
coal  of  Hancock  county. 

Between  Fordsville  and  Hines'  mill  the  hills  are  low;  occasionally 
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fragments  of  coal  may  be  found  in  the  branches ;  none  of  the  ooal  beds 
of  this  part  of  the  county  have  been  opened.  On  the  north  side  of 
Rough  creek  the  country,  for  a  considerable  distance,  is  flat,  and  over- 
flowed by  the  creek  during  its  floods.  On  the  south  side  of  the  ci'eek 
the  lands  are  rather  higher,  but  quite  flat ;  the  low  ridge  on  the  north- 
east side  of  the  road  being  soft,  sandy  shales.  About  a  mile  south  of 
Hines'  mill  a  bold  sulphur  spring  rises  in  the  flat.  One  quarter  of  a 
mile  south  of  the  spring  the  rocks  are  found  disturbed,  and  dipping  to 
the  northwest ;  the  feult  or  disturbance  having  brought  up  the  limestones 
of  the  miUstone  grit.  High  hills  of  soft  measures  lie  toward  the  east 
and  southeast,  containing  thin  coal  beds.  The  5th  sandstone  has  become 
soft^  and  much  thinner  than  it  is  eastwardly ;  no  pebbles  were  seen  in 
any  part  of  this  bed  between  Caney  creek  and  Green  river. '  The  lower 
part  of  the  bed  is  represented  by  thin,  ash-colored,  sandy  shales ;  the 
4th  limestone  has  an  earthy  fracture,  and  may,  possibly,  possess 
hydraulic  cement  properties.  The  drains  and  creeks  frequently  cut 
through  the  coal  measures  between  Hines'  mill  and  Caney vifle.  On  the 
Caneyville  road  toward  Litchfield  the  hills  are  capped  by  about  80  feet 
of  coal  measures,  containing  the  coal  me^ures  and  ore  bed  in  Section 
28  at  187  feet. 

The  ore  bed  is  seen  denuded  near  Caneyvifle,  on  the  property  of  S. 
W,  Bond.  An  opening  has  recently  been  made  in  the  bed,  which  is  five 
feet  thick,  consisting  of  blocks  of  ore.  and  ocherous  earth. 

The  cuts  made  by  the  branches  and  creeks  are  quite  favorable  for 
sections  east  and  north  of  Caneyville  as  far  as  Bennet's  creek.  The 
ore  bed  exposed  is  not  so  thick  as  the  equivalent  bed  seen  west  of 
Caneyville.  It  is,  probably,  not  so  thick  as  it  is  to  the  south  and  east 
The  5th  sandstone  between  Caneyvifle  and  Bennet's  creek  is  quite 
thin.  It  is  represented  by  about  25  feet  of  soft  sandstone,  in  thick 
beds,  and  about  55  feet  of  sandy  shale,  beneath  which  the  4th  lime- 
stone has  a  thicknras  of  about  25  feet — the  thickest  mass  of  this  bed 
seen.  Two  miles  to  the  north,  at  Mr.  Howe's,  (see  Section  Ko.  39,) 
it  is  entirely  absent,  it«  place  being  occupied  by  aluminous  shale. 

The  only  coal  opened  near  the  line  of  our  work  was  that  opened  by 
Mr.  Wm.  Miller,  southeast  of  the  road,  H  miles  from  Caneyvifle.  The 
opening  is  made  on  the  south  side  of  a  ravine.  The  coal  is  covered  by 
18  feet  of  sandstone  and  5  feet  of  black  bituminous  shale^  which  is 
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sometimes  changed  to  gray  sandy  shale.  The  coal,  where  seen,  meas- 
ures 20  to  22  inches;  it  lies  on  3  to  4  inches  of  coal  rash,  under  clay, 
and  sandy  shale ;  18  feet  to  limestone  in  l>ed  of  drain.  On  the  north  side 
of  the  draia  the  limestone  in  the  bed  of  the  creek  on  the  south  side  is 
lifted  about  22  feet  above  the  coal,  the  slip  being  30  feot.  The  cover- 
ing above  the  coal  is  about  45  feet  thick. 

From  CaneyviUe  to  Morgantown  the  hills  rise  higher  above  the  drain- 
age, and  are  composed  of  vast  beds  of  sandy  and  aluminous  shale.  At 
Dog  creek  the  cats  reach  the  base  of  the  5th  sandstone.  South  of  the 
creek  the  land  becomes  level,  wilh  occasional  knoUs  of  the  softer  shale 
beds  above  the  5th  sandstone,  which  sometimes  rise  from  80  to  100  feet 
above  the  general  level  of  the  country. 

The  head  of  Welch's  creek  cuts  through  the  shale  bed  and  into  the 
5th  sandstone.  From  Welch's  creek  to  Green  river  the  road  pses  to 
the  soft  beds  above  the  sandstone.  One  miic  north  of  Green  river  the 
Yellow  rock  over  the  Eoberts  coal  (Muddy  river)  is  first  recognized. 

At  G-reeu  river  the  5th  sandstone  lies  even  witli  the  pool.  On  the 
south  side  of  the  river  the  rocks  rise  ia  the  direction  of  Morgantown, 
and  again  dip  rapidly  toward  the  valley  of  Renfro's  creek  and  Wood- 
berry,  At  the  top  of  the  ridge,  east  of  the  mouth  of  Big  Barren  river, 
the  pebbles  and  small  patches  of  the  5th  sandstone  are  occasionally  seen. 

Returning  to  Morgantown  and  taking  the  line  of  the  road  to  Rus- 
sellville,  the  land  soon  becomes  level  or  gently  undulating ;  the  valley 
of  Renfro's  creek  is  wide  and  flat ;  evidently  underlaid,  for  a  great 
part^  by  the  rocks  of  the  section  taken  at  the  coal  bank  opened  by  Mr. 
Moses  Shearer,  one  and  a  half  mile  to  the  southwest  of  Morgantown. 


Hosted  byGoOgle 


TOPOGRAPHICAL   EEPORT    OF   GEOLOGICAL   SURVEY.  6 1  l 

No.  47.     Section  of  coal  opened  hy  Mr,  Moses  Shearer,  near  3Iorgan- 
iown. 


Top  of  hill  Eandstone - 

Covered  spuoe,  aluminoua  Eliiile 

Limestone  nnd  alnrainoua  shale -~- 

Aluminous  clay  and  ehale 

Aliirninoas  shale,  segregittiong  Of  limestone  nnd  marlj  shale,  fos- 

eiliferons 

Cnrboniieeous  clay,  pieces  of  coal  in  some  loonlities 

DnihaiaminnusBlivile _ 

Black  bitominouB  shale 

Coal 


Under  clay,  dnrk 
Bottom  of  drain. 


To  the  southwest  from  the  Shearer  co^il  locality,  better  known  as 
the  "Limestone  hills,"  two  and  a  half  miles,  the  margin  of  the  coal 
measures  are  reached,  on  the  dividing  ridge  between  Reafro's  and 
Saady  creeks. 

The  valleys  of  Sandy,  Big  Muddy  creek,  and  Muddy  river  cut  into 
the  millstone  grit  beds  nearly  to  the  mouth  of  all  these  water  courses. 

The  coal  measures  are  again  seen  on  the  dividing  ridge  between  Big 
Muddy  and  Muddy  river,  north  of  McCoy's  mill. 

The  Shearer  coal  has  been  opened  and  worked  at  several  localities  on 
this  ridge.  It  is  very  unequal  in  thickness,  varying  from  eighteen 
inches  to  three  and  a  half  feet.  The  termination  of  the  coal  to  the 
southwest,  between  Muddy  liver  and  Big  Muddy  creek,  is  near  the  forks 
of  the  Elkton  and  Ruasellville  road. 

The  work  was  extended  toward  Elkton,  in  the  expectation  of  finding 
outliers  ol'  coal  measures,  to  Haroldsville.  At  Rock  Spring  meeting- 
house, 45  feet  of  the  5th  sandstone  is  found.  It  is  here  a  coarse  con- 
glomerate, resting  on  the  4th  limestone,  which  has  the  appearance  of 
being  water-worn  previous  to  the  deposition  of  the  5th  sandstone. 

The  line  was  continued  to  within  8  miles  of  Russelivilie,  when  the  2d 
limestone  was  reached.  It  is  oolitic,  and  greatly  increased  in  volume, 
about  00  feet  being  in  sight,  and  the  bottom  concealed  below  the 
dminage. 

From  the  last  point  iomird  Greenville,  by  the  Russelivilie  and  Green- 
73 
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Tille  road,  the  rocks  are  found  nearly  level,  or  dipping  slightly  to  the 
northeast.  The  country  is  level  and  rich ;  the  soil  fceiog  mostly  com- 
posed of  the  waste  of  the  4th  limestone,  and  the  shades  of  the  3d  lime- 
stone; the  4th  sandstone  is  ahsent  on  the  line  of  this  road,  or  it  is  not 


The  5tb  sandstone  is  reached  at  the  head  of  the  Little  Rawhide  creek, 
a  branch  of  Wolf  Liok  creek.  It  is  a  coarse  conglomerate,  40  to  55  feet 
thick;  the  upper  part  of  the  mass  is  coarse,  hard  sandstone. 

The  dip  of  the  rocks  is  to  tlie  southeast  on  the  Woif  Lick  side  of  the 
ridge  and  to  the  northwest,  and  occasionally  the  dip  is  seen  lying  toward 
the  southwest. 

Several  patches  or  outliers  of  coal  measures  are  seen  on  the  hills 
between  the  northern  branches  of  Muddy  rivei'  and  Clifty  creek,  rarely 
over  sixty  or  seventy  feet  thick,  above  the  5th  sandstone.  One  outcrop 
of  ore  was  observed  between  the  points  above  alluded  to. 

Near  the  crossing  of  Clifty  ci"eek  the  5th  sandstone  is  seen  in  heavy 
masses,  25  to  30  feet  thick.  North  of  Clifty  the  coal  measures  are 
reached  at  the  Dug  hill,  half  a  mile  southeast  of  the  Eochester  and 
Elkton  road,  where  the  following  section  is  seen  in  the  road : 

No.  42.     Seclion  at  Dug  hill,  Muhlenlurg  cmmty. 


Band7Bha1e,90toI10f( 

Sandstone 

Aluminous  Bhale 


Feet.   Inches.'  Feet.   Inches 


The  whole  mass  of  sandstone  at  the  base  of  the  above  section  is 
about  80  feet. 

From  the  intersection  of  the  Riissellville  and  Greenville  with  the 
Eikton  and  Rochester  roads,  to  the  narrows,  the  road  lies  on  the  upper 
part  of  the  section  above ;  near  the  narrows  the  road  suddenly  descends 
to  the  5th  sandstone — i.  e.,  the  margin  of  the  coal  measures. 

The  5th  sandstone  dips  to  both  sides  of  the  road  from  the  ridge, 
(narrows,)  which  ia  probably  an  antidinal  vmve  ;  the  eynclinals  on  either 
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side  being  in  the  beds  of  Clifty  creek,  on  the  east  and  eastern  branches 
of  Pond  river,  on  the  west  side  of  the  lidge. 

Sonth  of  the  narrowB  the  4th  hmestone  and  the  4th  sandstone  are 
clipping  rapidly  toward  the  northeast,  and  are  raised  a  considerable  dis- 
tance  above  the  horizontal  position  of  the  5th  sandstone  at  the  narrows. 

The  naiTow  part  of  the  ridge  is  about  60  yards  wide,  being,  in  fact^ 
only  a  huge  mass  of  the  5th  sandstone,  80  feet  thick,  which  is  little  else 
than  a  loose  mass  of  quartz  pebbles  about  the  size  of  marble;,  through 
which  the  water  percolates.  Being  an-ested  by  the  clay  shales  at  the 
base  of  the  sandstone,  it  breaks  out  in  bold  springs  on  the  east  side  of 
the  lidge,  which  is  doubtless  the  direction  of  the  greatest  dip  of  this 
locality. 

About  one  mile  south  of  the  narrows  the  road  has  descended  to  the 
3d  sandstone,  and  the  rocks  are  quite  level,  or  are  dipping  gently  to  the 
southwest  with  the  line  of  the  branches  to  Pond  river.  The  coal  meas- 
ures lying  between  the  head  of  Pond  river  and  Clifty  are  only  a  few  feet 
thick,  (80  to  110  feet,)  from  one  to  two  miles  wide,  deeply  indented  by 
the  sti'eams,  especially  on  the  west  or  Pond  river  side  of  the  ridge. 
The  work  having  been  extended  from  the  narrows  to  the  intersection  of 
the  "  Old  Highland  lick  "  and  Elkton  road — sandstone  No.  3  forming 
the  surface  rock — the  Lick  road  was  taken,  and  the  line  run  to  Bennet's 
mill,  on  Pond  river. 

On  descending  the  first  hill  limestone  No.  2  is  reached,  which  con- 
tinues to  be  the  surface  rock  for  about  three  miles ;  the  direction  of  the 
road  being  to  the  northwest.  Near  the  East  fork  of  Pond  river  the  dip 
becomes  quite  rapid,  and  brings  down  the  mass  of  limestone  No.  3,  with 
its  associated  shale  beds,  to  the  East  fork,  in  a  few  places  covered  by 
fiillen  masses  of  the  pebbly  part  of  the  5th  sandstone.  West  of  the 
Ei^t  fork  the  dip  is  to  the  northeast,  meeting  the  dip  from  the  opposi.e 
direction  near  or  at  the  line  of  the  river. 

The  3d  sandstone  has  become  quite  yellow,  and  in  the  valley  of  the 
East  fork  forms  the  surface  rock  on  the  west  side  of  the  stream.  The 
north  side  of  the  road  is  skirted  by  a  low  range  of  hills,  composed  of 
the  3d  and  4th  limestones,  with  a  thin  bed  of  the  4th  sandstone ;  the 
whole  mass  94  to  110  feet  thick.  Between  the  Bast  fork  and  Bennet's 
mill,  on  West  fork  of  Pond  river,  the  ridge  is  composed  of  the  millstone 
grit  bed,  from  the  3d  sandstone  to  the  coal  measures,  including,  on  the 
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top  of  the  most  elevfited  points,  from  15  to  30  feet  of  the  soft  bed 
above  the  6th  sandstoue;  the  members,  from  base  to  top  of  the  hill, 
being  probably  less  than  200  feet  thick. 

The  hills  are  broken;  the  dip  irrtgular  and  wavy,  faUing  from  the 
summit  of  the  hills  to  the  streams  on  the  east  and  west  side ;  the  height 
of  the  divide  by  barometer  being  41i6  feet;  22G  feet  being  due  to  the 
dip;  The  3d  sandstone  is  the  surface  rock  in  the  valley  of  both  the 
Bast  and  West  forks  when  intersected  by  this  line. 

Lino  A  extends  from  Bennet's  mil!  to  Petersburg,  by  the  way  of 
"White  Plains.  On  this  line,  which  lies  outside  of  tlie  coal  measures  nearly 
its  whole  length,  it  was  observed  that  the  clay  shales,  associated  with 
limestone  beds  Nos.  2,  3,  and  4,  are  replaced,  either  in  part  or  altogether, 
by  sandy  or  micaceous  shale.  The  mass  of  the  3d  sandstone  is  also 
much  expanded  near  Front  Hill  post-ofQce;  being  there  about  65  feet 
thick. 

Plates  and  segregated  masses  of  chert  are  associated  with  the  3d  and 
4th  limestones.  The  higher  beds  are  strewed  with  blocks  of  sandstone 
No.  4,  and  pebbles  derived  from  sundstone  No.  5, 

The  ridge  dividing  the  valley  of  McFarland's  creek  and  West  fork  of 
Pond  river  is  capped  by  heavy  masses  of  the  5th  sandstone,  (coarse 
conglomerate.)  From  the  top  of  this  ridge  toward  the  northwest  tiie 
dip  is  rapid,  bringing  the  5th  sandstone  to  the  valley.  In  about  one 
and  a  half  miles  the  dip  is  then  interrupted  and  increased  from  15°  to 
20°.  This  rate  of  the  dip  soon  brings  the  5th  sandstone  under  the 
drainage,  when  it  is  brought  up  again  by  a  slip  of  from  75  to  80  feet, 
and  again  dips  below  the  drainage,  to  be  agiiin  brought  up  by  a  similar 
fault — this  arrangement  being  repeated  four  several  times,  gradually 
diminishing,  and  finally,  the  sandstone  disappears  under  the  soft  shale 
bed  of  coal  measures,  to  be  again  brought  up  two  and  a  half  miles  dis- 
tant, on  the  Madisonville  and  Hopkinsville  road,  at  Mr.  Brazier's,  when 
liie  dip  is  fi'om  8°  to  15"  to  the  northeast,  marking  the  western  margin 
of  the  synclinal  fold. 

At  254  north  a  bed  of  coal,  one  foot  thick,  is  seen  in  outcrop,  with 
under  clay  .6  inches  beneath  the  coal;  there  is  probably  65  to  80  feet  of 
sandy  shale,  with  one  or  two  interrupted  beds  of  sandstone.  The  meas- 
ures irom  the  conglomerate  (5th  S.  S.)  to  the  ooal  were  not  satisfactorily 
toade  out;  the  bed  being  so  frequently  slipped  in  this  looality;  it  is  not 
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improbable  that  some  of  tbem  have  been  duplicated  in  the  measiiremenfe 
between  the  5th  sandstone  and  coal. 

Southwardly  from  Mr.  Brazier's,  at  the  margin  of  the  coal  field, 
toward  Hopkinsville,  the  conglomerate  beds  are  about  80  feet  thick, 
resting  on  sandy,  shale.  The  measures  lie  in  waves  from  three  to  four 
miles  wide,  with  a  gentle  dip  from  i°  to  2i°.  The  synclinal  fold  is  here 
first  encountered.  Its  apparent,  depth  is  somewliat  increased  by 
denudation,  which  reaches  the  top  of  the  2d  limestone.  The  western 
margin  of  the  first  anticlimil  shows  sandstone  No.  3  near  its  base,  dip- 
ping westwardly  at  Si"  to  4°.  The  banded  shale  beds  and  iCa  sand- 
stone are  occasionally  seen  nearly  to  the  Bub-carboniferous  limestone, 
which  appears  to  abut  abruptly  against  the  shales  above  the  4th  sand- 
stona  The  1st  and  2d  sandstones  are  not  seen  eist  of  the  margin  of 
the  coal  measures,  in  the  edge  of  Christian  county ;  nor  is  the  3d 
sandstone  seen  east  of  the  2d  synclinal  fold.  The  4th  sandstone  and 
the  banded  shales  are  recognizable  nearly  to  the  margin  of  the  sub- 
caxboniferous  limestone,  4  miles  west  of  Hopkinsville.  The  indications 
are  that  the  beds  of  millstone  grit  below  the  3d  sandstone  have  thinned 
out  toward  the  east ;  or  else,  that  they  have  been  carried  away  before 
the  deposition  of  the  2d  limestone.  The  4th  sandstone,  although  very 
small,  is  so  strongly  marked  by  its  distinguishing  characteristics,  that  it 
is  a  reliable  horizon  whenever  it  is  present.  It  is  the  only  sandstone 
bed  of  the  mOlstone  grit  beds  now  known  containing  fossil  shells.  It 
may  be  known  by  its  Hthological  character  alone, 

The  lines  in  Hopkins  county  were  taken  up  at  Clark's  mill  on  Pond 
river,  and  carried  to  Greenville,  connecting  the  work  previously  done  in 
Hopkins  and  Muhlenburg  counties  with  the  survey  of  the  margin  of  the 
coal  field  made  this  summer. 

The  work  taken  up  on  Pond  river  begins  at  a  point  high  in  the  coal 
measures.  The  clear  coal  of  the  Hunting  branch  of  Clark's  creek  is 
seen  in  outcrop  near  the  mill,  on  the  northeast  side  of  the  river,  (see 
section,  page  136,  Vol.  1,  Kentucky  Geological  Reports.)  The  coal 
dips  rapidly  about  4F  to  northeast,  away  from  the  river.  The  beds 
forming  the  hill  above  the  coal  consist  of  fi-oni  50  to  60  feet  of  sandy 
and  aluminous  shale,  30  to  35,  space  covered,  the  whole  capped  by  a 
very  coarse-grained  loose-textured  sandstone,  The  waste  of  the  beds 
forming  the  covering  of  the  coal  beds  forms  a  warm  productive  soil. 
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and  distinguishes  the  country  between  Pond  river.  At  Mr.  John  Oats', 
sis  miles  southwest  of  Greenville,  two  wells  have  been  dug  by  Mr.  Oats, 
both  of  which  reach  a  bed  of  coal  said  to  be  five  feet  thick.  This  is 
probably  tlie  equivalent  of  the  upper  bed  at  Clark's  mill.  The  m©is- 
ures  change  between  Mr.  Oats'  and  Grcenviiie.  The  reason  of  the 
change  is  not  apparent  on  the  line.  The  shales  are  evidently  thicker ; 
the  coarse  sandstone  has  disappeared ;  the  soil  and  timber  are  changed. 
The  measures  between  Pond  river  and  Mr.  Oats'  are  again  recognized 
near  Pond  creek,  five  miles  south  of  Greenville.  It  is  highly  probable 
that  the  measures  lying  nortli  of  a  line  from  Mr.  John  Oats'  to  Pond 
creek  are  higher  than  in  the  hills  above  the  coal  near  Pond  river;  and 
that  they  correspond  to  the  shales  above  the  equivalent  of  the  Anvil 
Rock  at  Providence. 

At  Mr.  G.  Leigh's,  on  the  southeast  side  of  Pond  creek,  a  fiiult  was 
encountered  on  the  road.  The  rocks  on  the  line  dip  to  the  nortlieast^ 
at  an  angle  from  45  to  50''. 

The  millstone  grit  beds  are  raised  high  in  the  bills,  and  extend  to 
Clark's  mUl,  on  Ciifty  creek,  as  surface  rocks.  The  dip  is  quite  incon- 
stant, varying  both  in  quantity  and  direction. 

The  line  between  Chfty  creek  and  Maddy  river  lies  almost  directly 
on  the  margin  of  the  most  southwardly  outcrop  of  the  5th  sandstone, 
and  about  two  and  one  half  miles  south  of  the  Roberts  coal  banks,  on 
Muddy  river. 

On  the  northwest  side  of  Muddy  river  the  5th  sandstone  is  a  coarse 
conglomerate.  The  masses  of  this  rock  lying  near  the  river  occupy  a 
lower  level  tlian  the  equivalent  bed  toward  the  divide  between  the  two 
streams.  The  bed  is  well  exposed  near  the  center  of  the  divide,  where 
it  is  a  coarse  sandstone  without  pebbles.  On  Chfty,  2i  miles  to  the 
northwest,  it  is  strangely  marked  by  pebbles,  some  of  which  are  of  large 
size,  from  H  to  2  inches  in  diameter. 

To  the  southeast  of  Muddy  river,  the  line  was  connected  with  the 
Rochester  and  RussellvUle  road,  and  carried  toward  Rochester,  (see 
map.)  The  hills  toward  Rochester  are  millstone  grit.  Deer  Lick 
cuts  into  the  3d  limestone.  The  4th  limestone  and  the  4th  sandstone 
are  both  seen  on  the  south  side  of  Deer  Lick,  On  the  northeast  side  of 
Deer  Lick  creek  the  line  rises  a  hill,  the  whole  mass  of  which,  from  top 
to  bottom,  is  composed  of  coarse  sandstone  (5th  S.  S.)  without  pebbles. 
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The  countiy  above  this  sandstone  is  nearly  a  plain,  on  which  rounded 
kuoils  of  coal  measures  are  seen  from  80  to  150  feet  high;  these 
measures  continue  to  the  Russellville  and  Morgantown  road  with  the 
road  to  Rochester.  From  (his  point  to  Morgantown  the  line  crosses  a 
synclinal,  the  eoal  measures  extending  nearly  to  Morgantown. 

Southw^t  of  Morgantown  the  coa!  measures  of  Renfro's  creek  are  no 
doubt  connected  with  the  equivalent  beds  lying  in  the  valley  of  Big 
Muddy  and  Hickory  Camp  creeks. 

The  dividing  ridge  between  Big  Muddy  and  Renfro's  creek,  afc  the 
"Sand  Hill,"  receives  the  eoal  measures  as  high  as  the  equivalent  of  the 
sandstone  at  the  top  of  the  Little  Mountain  section  of.  Edmonson 
county,  (See.  No.  37.)  The  difTerence  of  level  from  Big  Muddy  to  top 
of  the  "Sand  Hill"  being  163  feet. 

Between  Morgantown  and  Woodbury  the  country  is  level  and  gently 
roiling;  the  creek  valleys  wide.  At  Morgantown  the  rocks  dip  to  the 
southeast,  bringing  the  measures  of  the  hill  below  the  valley  of  Renfro's 
creek  in  a  short  distance.  The  shale  beds  above  the  Morgantown  sand- 
stone being  the  surface  material  nearly  to  the  mouth  of  Big  Barren 
river.  Sandstone  37  feet  thick,  in  section,  page  161,  Vol.  1,  Kentucky 
Geological  Reporte,  is  no  doubt  the  equivalent  of  the  sandstone  at  the 
top  of  the  hill  at  Morgantown. 

On  the  east  side  of  Big  Barren,  as  before  stated,  the  conglomerate 
caps  the  hill-tops  175  feet  above  the  river;  the  direction  of  dip  was  not 
satisfactorily  observed.  Toward  the  east,  on  the  Glasgow  road  to  Mr. 
J.  M.  Young's  larm,  3  miles  from  the  mouth  of  Big  Barren,  the  hills  do 
not  contain  coal  measures.  The  well  at  Mr.  Young's  being  sunk  into 
the  sandy  micaceous  shales  at  the  base  of  the  5th  sandstone.  Southeast- 
wardly  from  Mr.  Young's,  the  country  rises  by  a  gentle  slope  about  lOO 
feet  in  two  miles ;  the  measures  rise  with  the  hill,  and  only  a  few  feet  of 
the  masses  of  the  5th  sandstone,  30  feet  above  the  horizon  at  Mr. 
Young's,  cap  the  highest  point  of  the  ridge. 

Descending  the  ridge  toward  the  south  appeared  considerable  masses 
of  brecciated  limestone,  composed  of  limestone  No.  4  (?),  cemented  by 
a  silicious  paste,  containing  small  fragments  of  chert.  The  breccia 
occupies  the  horizon  of  the  4th  limestone  in  a  bed  of  aluminous  shale. 
At  the  base  of  the  shale  the  rocks  ai'e  neariy  level.  The  valleys  are 
expanded,  and,  for  several  miles,  the  road  lies  either  on  the  3d  lime- 


Hosted  byGoOglc 


584  TOPOGRAPHICAL   REPORT   OF   GEOLOQICAL   SURVEY. 

stone  or  the  3d  sandstone.  Five  miles  to  the  northwest  of  Bowling- 
Green  the  road  descends  to  the  cavernous  limestone.  The  hill  bound- 
ing the  valley  on  the  north  is  capped  by  sandstone  No,  2,  The  south 
side  of  the  valley  is  partially  bounded  by  isolated  hills,  which  are  capped 
by  the  2d  sandstone.  The  first  sandstone  was  not  recognized  in  War- 
ren county.  The  base  of  the  sandstone  rests  on  DiehocriQus  beds, 
doubtless  the  equivalent  of  the  beds  of  Grayson  county,  60  feet  below 
the  base  of  the  1st  sandstone. 

The  general  trend  of  the  southern  margin  of  the  2d  sandstone  is  nearly 
east  and  west ;  no  roads  ai'e  made  parallel  to  and  south  of  Green  river, 
north  of  the  sub-carboniferous  limestone.  Between  the  Hues  of  the 
Bowling-Green  and  the  Woodbury,  and  the  Bowling-Green  and  Browns- 
town  roads,  Line  R  was  carried  up  the  valley  above  referred  to,  to  the 
Bowling-Green  and  BrownsviHe  road,  and  by  the  last  road  to  Browns- 
ville. 

After  taking  the  road  toward  Brownsville,  in  two  miles  we  reached 
the  base  of  sandstone  No.  2.  The  top  of  the  rid^e  or  (able  land  is 
capped  by  about  65  feet  of  sandstone.  On  ascending  the  hill  it  turns 
toward  the  coast,  and  for  two  miles  lies  nearly  on  the  stiike.  At  304, 
Line  R,  the  road  reaches  a  disturbed  tenitory ;  the  rocks  dip  to  the 
northeast,  at  from  5°  to  35°.  Here  the  road  makes  a  sudden  bend 
toward  the  north,  and  runs  over  the  upturned  edges  of  the  3d  sandstone 
for  half  a  mile,  to  the  hill  on  the  south  side  of  Alexander  creek ;  here 
the  3d  limestone  is  first  seen  on  this  road,  unless  the  limestone  seen  at 
the  last  bend  of  the  road  be  this  bed,  Prom  Alexander  creek  to 
Chameleon  Springs  the  rocks  are  disturbed.  The  greatest  disturbance 
appears  to  be  east  of  the  road. 

From  the  Springs  to  Brownsville  the  road  lies  on  the  beds  below  the 
5th  sandstone;  rarely  cutting  below  the  3d,  even  in  the  deepest  valleys; 
reaching  the  5th  sandstone  only  once  or  twice.  On  this  line,  from  the 
mouth  of  Barren  river  to  Brownsville,  there  are  only  one  or  two  small 
patches  of  coal  measures  above  the  5th  sandstone.  No  indications  of 
workable  beds  were  seen  or  heard  of  near  the  line.  Between  the  line 
and  Green  river  a  coal  is  said  to  exist  in  good  workable  beds,  probably 
the  coal  equivalent  to  that  at  Nolin  furimce,  Edmonson  county.  It 
was  desirable  that  the  territory  near  Green  river  should  have  been 
examined  for  the  iron  ore  equivalent  to  the  Nolin  beds,  but  the 
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difficulties  of  the  country  were  such  that  with  one  camp  arrangement  we 
were  not  able  to  travel  it.  It  is  known  that  outliers  of  the  coal  nieas- 
ures  exist  on  the  south  side  of  Grreen  river,  e^t  of  the  mouth  of  Big 
Barren.  Of  their  value  and  extent  nothing  is  certainly  known.  The 
ore  bed  found  on  the  Rudy's  and  Sunfish  creeks  may  possibly  extend 
with  the  measures  across  the  river ;  should  they  do  so,  and  have  the 
tliickness  and  quality  of  the  beds  north  of  the  river,  their  vicinity  to 
navigation  would  render  these  ores  of  great  value,  especially  as  furnace 
rock,  limestone,  and  wood  are  here  in  the  immediate  vicinity  of  tlie  ores. 

Having  closed  the  line  from  Morgantown,  on  the  lines  formerly  car- 
ried to  Brownsville,  the  work  was  carried  from  the  latter  place  to  the 
Mammoth  Cave ;  when  Green  river  was  crossed,  and  the  tine  carried  to 
MillerstowD,  tlirough  Edmonson  and  Hart  counties. 

From  the  forks  of  the  BrownsvDle  road  to  Bowling-Green  and  Mun- 
fordsville,  by  the  road  to  the  latter  place  to  the  Mammoth  Cave,  the  4th 
limestone  and  the  4th  sandstone  are  absent ;  the  shale  beds  of  the  third 
limestones  are  very  thick,  and  form  with  the  3d  limestone  the  surface 
rock  for  several  miles. 

Near  the  "  Turn-hole,"  the  2d  limestone  and  2d  sandstone  are  surface 
rocks.  Between  the  "Turn-hole"  and  the  cave  the  2d  sandstone  is  the 
surface  rock  for  two  and  a  half  miles,  when  the  surface  becomes  broken 
by  deep  sink  holes  for  three  quarters  of  a  mile. 

The  flat  table  land  near  the  cave  lies  on  a  mass  of  the  2d  sandstoiie, 
which  has  a  slight  dip  to  the  southeast.  The  Cave  House  is  situated 
about  286  feet  above  Green  river.  Tho  cavernous  limestone  is  cut  by 
the  valley  of  Green  river  213  feet. 

The  hills  on  the  north  side  of  the  river  are  capped  by  the  2d  sand- 
stone which  lies  lower  than  the  same  bed  on  the  south  side  of  the  river. 
About  four  miles  north  of  the  river,  at  Mr.  P.  P.  Pace's  farm,  the  road 
ascends  the  bed  of  the  5th  sandstone,  which  is  a  coarse  conglomerate, 
lying,  by  barometer,  329  feet  above  Green  river. 

For  several  miles  to  the  northeast,  the  5th  sandstone  is  capped  by 
occasional  knolls  of  coid  measures  from  50  to  75  feet  higher. 

At  the  head  of  Belew's  creek  and  Dog  creek,  the  coal  measures  rise 
sufficiently  high  to  receive  the  ore  beds.  It  is  not  known  that  they 
exist  here,  nor  can  the  question  be  answered  except  by  digging. 

After  crossing  Dog  creek,  the  measures  do  not  rise  high  enough 
74 
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above  the  5th  Baudstone  to  receive  the  ore  beds.  At  the  crossing  of  the 
Bacoa  creek  the  cavernous  beds  of  the  sub-carboniferous  limestone  are 
reached ;  these  beds  extend  to  Wheeler's  mill,  on  Nolin  river.  As  soon 
as  the  river  is  crossed  the  beds  of  the  millstone  grit  are  reached,  which 
are  the  surfiice  rocks  nearly  to  MiUerstown. 

Crosang  the  river  at  MiUerstown,  the  cavernous  member  of  the  sub- 
carbonilerous  beds  form  the  surfeee  rocks,  with  occasional  patches  of 
sandstone  on  the  highest  knolls,  probably  the  waste  of  the  2d  sandstone, 
which  is  seen  in  bold  o«tliei-s  toward  the  west.  It  forma  the  first  sand- 
stone hill  west  of  Stephensburg.  These  patches  of  sandstone  occupy 
quite  a  limited  territory,  the  last  seen  are  about  six  miles  northeast  of 
MiUerstown, 

The  accompanying  map  is  constructed  from  tlie  lines  actually  run, 
from  which  it  will  be  seen  that  a  large  portion  of  the  margin  of  the  coal 
measures  are  only  approximately  detennined,  as  only  that  part  absolute- 
ly determined  is  mai'ked  by  solid  lines,  and  all  parts  not  so  determined 
indicated  by  dotted  hnes. 

The  interior  of  polygons  made,  in  which  ore  beds  are  known  to  exist, 
must  be  surveyed  in  detail  to  give  an  approximate  determination  of  the 
extent  and  valne. 

The  margin  of  the  coal  field  extending  (rom  Clover  creek,  through 
Grayson,  Edmonson,  Butler,  and  part  of  Warreu,  wUl  no  doubt  afford  a 
territory  rich  in  iron  beds.  Tho  marginal  coal  beds  are  generally  too 
thin  to  be  of  great  value.  In  macy  localities  they  are  found  in  sufficient 
thickness  to  be  profitably  wrought.  The  broad  territory  on  the  eastern" 
margin  of  the  coal  field,  which  is  thinly  overlaid  with  the  lowest  coal 
measures,  will  give  greater  facility  in  reaching  the  iron  ores,  which  have 
been  sufficiently  stripped  by  denudation  to  render  them  accessible  at  a 
moderate  cost. 

The  ores,  coal,  rocks,  soils,  &c.,  collected  during  the  surveys  of  this 
season,  have  been  forwarded  to  the  Geological  Laboratory.  -  Many  of 
them  probably  cannot  be  reached  by  the  chemist  in  time  for  analysis 
during  the  present  season. 

During  the  last  two  years,  our  parties  have  been  treated  with  great 

kindness,  and  have  received  every  facility  required  in  the  prosecution  of 

the  survey.     To  all  those  to  whom  I  have  been  indebted,  I  take  this 

public  method  of  acknowledging  my  obligations.     They  have  my  thanks. 

SIDNEY  8,  LYON,  Assismt  GG\iio</kl 
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Since  the  foregoing  part  of  this  chapter  was  written,  the  work  of  the 
base  line  has  been  carried  forward,  and  the  work  termmated  on  Tug 
river,  which  forms  the  eastern  boundary  of  the  State. 

It  wiU  be  necessary  to  add  a  brief  description  of  that  part  lying 
between  the  termination  of  the  work  of  last  year  and  the  end  of  the 
line. 

The  total  length  of  the  base  hne  is  tliree  hundred  and  sis  miles, 
eighteen  hundred  and  thirty-two  feet.  It  hes  in  the  following  counties : 
Union,  Henderson,  McLean,  Daviess,  Hancock,  Breckinridge,  Hardin, 
Nelson,  Washington,  Mercer,  Garrard,  Jessamine,  Madison,  Estill,  Pow- 
ell, Owsley,  Morgan,  Breathitt,  Ployd,  Johnson,  Lawrence,  and  Pike. 
Twenty-two  counties  are  intersected  by  it.  Nine  of  the  counties 
enumerated  are  in  the  eastern  coal  field,  either  wholly  or  in  part ;  the 
first  five  being  in  the  western  coal  field. 

The  work  on  the  line  this  year  has  been  in  the  counties  of  Johnson, 
Floyd,  Lawrence,  and  Pili;e.  The  country  traversed  in  these  counties 
is  rough,  rising  into  narrow,  steep  ridges,  which  ascend  above  the  drain- 
age of  the  country  from  two  to  six  hundred  and  sixty-one  feet,  and  is 
usually  divided  into  terraces,  or  benches,  caused  by  the  unequal  decay 
of  the  hard  and  soft  beds  composing  the  coal  measures. 

The  soil  in  the  valleys  is  generally  sandy.  The  sides  of  the  hills  are 
covered  by  small  pieces  of  shale  or  blocks  of  coarse  sandstone. 

The  ferras  are  generally  quite  small,  lying  in  the  narrow  valleys 
extending  along  the.  streams;  sometimes  embracing  the  sloping  land  at 
the  foot  of  the  hills. 

The  valley  land  is  estimated  at  about  ten  dollars  per  acie,  tliat  of  the 
hills  at  from  fifty  cents  to  one  dollar. 

Procuring  and  rafting  saw  logs  is  extensively  carried  on  in  many 
places.  Wagon  roads  are  almost  unknown,  yet  the  country  could  be 
traversed  in  many  directions  by  roads  which  could  be  made  at  a  small 
cost. 

Salt  making  has  been  carried  on  for  a  short  time  at  Warfieid,  on 
Tug  river,  from  which  point  the  salt  is  distributed  either  by  pack  horses 
through  the  country,  or  in  canoes  on  the  river. 

The  rocky  masses  lying  above  the  drainage,  from  Jenney's  creek 
eastwardly,  consist  of  the  beds  lying  above  the  Licking  shales,  Some 
few  cuts  are  made  by  the  streams,  fi'om  fJiirty  to  fifty  feet  below  the 


Hosted  byGoOgle 


588  TOlttaEArHTCAL   KEPOET   OF    GEOLOGICAL   STIRTET. 

coal,  which  has  been  variously  designated  as  the  Adanisville  coal,  Jack- 
son Rice  cohI,  &c. 

At  the  last  crossing  of  Jenney's  creek,  on  the  279fch  mile,  the  cosil 
bed  above  referred  to  lies  a  few  feet  below  the  bed  of  the  creek.  It  has 
been  traced  up  the  creek  about  two  miles.  Sometimes  it  is  above  the 
creek  bed,  and  sometimes  below  it  This  bed  here  dips  with.the  line  of 
the  stream,  bat  it  is  irregular  and  full  of  waves.  The  bed  of  coal  is 
also  quite  irregular.  It  is  sometimes  seen  as  one  bed ;  at  other  places 
near  by  it  is  divided  into  two  beds,  the  separation  being  from  half  an 
inch  to  four  feet  thick.  The  upper  part  of  the  bed  affords  as  much  as 
two  feet  thick  of  workable  coal;  the  lower  division  being  from  one  foot 
to  two  and  a  half  feet  thick. 

On  the  e^t  side  of  Jenney's  creek,  the  hill  rises  above  the  creek  661 
feet,  (barometer,)  and  is  divided  by  the  hard  and  soft  measures  into  sis 
terraces,  or  benches,  composed  alternately  of  sandstone  and  shale  beds, 
the  capping  mass  of  the  hill  being  a  heavy  sandstone,  the  lower  part  of 
which  is  locally  a  conglomerate,  thickly  charged  with  water-worn  white 
quartz  pebbles. 

The  measures  above  enumerated  are  found  in  part  in  every  hill 
between  Jenney's  creek  and  Tug  river — no  hill  ever  rising  geologically 
higher  than  the  great  sandstone  which  caps  the  hilt  at  Jenney's  creeii. 

The  coal  beds  which  are  found  high  in  these  measures  (to  be  hereafter 
noted)  do  not  extend  to  the  west  of  Big  Sandy  river  on  this  line  as 
good  workable  beds.  The  place  of  the  beds  found  in  some  localities 
west  of  Big  Sandy  river  is  indicated  by  a  streak  of  carbonaceous  clay, 
above  a  bed  of  white  silicious  or  aluminous  clay;  or  by  a  bed  of  car- 
bonaceous shale,  with  thin  seams  of  coal  interstratified. 

The  high^t  hills  west  of  Big  Sandy  (near  the  base  line)  exhibit 
the  following  section : 
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No.  23.     Section  between  Jmney's  creek  and  Big  Sandy. 


HeaTj  anndstore,  coarse  grained  near  the  base. 

Conglomerate,  filled  with  while  quai-ta  pebbles ,  .. 

Covered  space  above  sandstone 

Conrae  aandatone 

Alnmiuona  Eh«l6,  place  of  ore  bed  nt  the  head  of  Red  rivi 

"  State  road,"  (no  ore  seen  east  of  Jonney'a  creek) 

Coarse  sandstone 

Covei'ed  spaoe 

Fine  grained  snndatone,  in  thick  beds 

Covered  space,  with  sandstone  at  the  bottom 

Sandstone  and  sandy  shale 

Alternate  beds  of  sandsWue  and  dark  sandy  shale 

Bed  of  Jenney's  creek. 

Shales  and  sandstone— - 

Coal,  equivalent  of  the  Adamsrille  and  Jackson  Rice  coal  bcii 


On  Little  Paint  creek,  two  miles  further  east,  an  opportunity  was 
offered  to  fill  a  portion  of  the  spaoe  near  the  base  of  Section  23  with  a 
more  detailed  statement  of  the  materials  of  that  portion  of  the  sectioiij 
a  mass  of  rock  havinfr  fallen,  leaving  a  clean  cut,  of  which  the  following 
is  a  section ; 

No.  24.     Section  near  Big  Sandy,  on  the  east  side  of  Little  Paint 
creek. 


Thickness. 

Elevation. 

Corered  space  divided  into  ten-aces,  the  topof  the  hill  beiiis  oov 
ered  by  the  lower  part  of  the  sandstone  at  511  feet.  Section  -ii 
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The  coal  at  21  feet  4  inches  above,  is  the  equivalent  of  the  coal  at 
the  base  of  Section  No.  23. 

On  Big  Sandy  river,  half  a  nine  above  the  mouth  of  Little  Paint 
creek,  a  bed  of  bituminous  shale  is  seen,  interstratified  in  the  sandy 
shale,  ten  feet  below  the  coal.  At  tliis  point  shales,  similar  in  character 
to  those  at  the  base  of  the  section  above,  extend  downward  to  the  bed  of 
the  river,  28  feet  below  the  coal. 

In  the  shales, beneath  the  coal  above  alluded  to,  are  remarkable  sandy 
segregations,  which  are  generally  symmetrical,  and  circular.  One  of 
the  largest  observed  measured  6  feet  in  its  greatest  diameter,  and  four  feet 
thick.  The  mass  was  separated  into  several  beds  by  lines  of  stratifica- 
tion ;  at  which  lines  the  masses  separate,  forming  circular  blocks  about 
six  inches  thick,  the  upper  and  lower  portions  forming  sections  of  an 
ellipse.  The  blocks  from  the  middle  of  the  mass  resemble  huge  unfiuish- 
ed  grindstones. 

These  segi'egations  are  valuable  as  a  mark  indicating  the  geological 
horizon  of  the  Jackson  Rice,  Adamsville,  and  Warfield  bed  of  coal ; 
especially  as  no  similar  masses  have  been  found  in  any  other  horizon 
than  that  immediately  below  this  coal  bed. 

The  first  of  these  segregations  on  our  line  arc  found  on  Stillwater 
creek,  but  they  are  seen  on  the  line  in  all  the  valleys  which  are  sufficient- 
ly deep,  from  that  point  to  Tug  river.  Great  numbers  of  these  masses 
aro  seen  wasted  from  the  shales  under  the  coal  at  Warfield,  lying  along 
the  margin  of  the  river,  and  many  partially  exposed  in  the  shale  beds 
forming  the  river  bank  immediately  under  the  coal  bed. 

At  the  mouth  of  John's  creek,  on  the  east  side  of  Big  Sandy  river, 
the  coal  bed  at  the  base  of  section  24,  lies  a  few  feet  above  the  bed  of 
Sandy  river. 

From  this  point  toward  the  north  we  have  the  following  section: 
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No.  25.     Section  from  the  mouth  of  Johi's  creek  to  the  coal  opened  b 
Mr.  Samuel  Auxier. 


Under  olay  (!; 

SaudBtone- 

Place  of  coal  on  Daniel's  creek. 
Sondatone  and  sandy  shale  ...-'_.. 
Place  of  ooal  on  Lon"  bi'nnch. 

Sandstone  and  covered  space 

Top  of  coal  OQ  John's  creek. 


Thickness. 
Feet.    Inches. 


Elevation. 
Feet.   Inches. 


It  is  not  improbable  that  the  trae  thioiiness  of  the  measures,  between 
the  Sam'l  Auxier  coal  and  the  coal  at  the  month  of  John's  creek,  is  not 
given  in  the  above  section.  At  the  opening  made  by  Mr.  Auxier,  the 
dip  is  found  to  be  towards  the  northwest,  tlie  direction  in  which  the  sec- 
tion was  measured.  If  the  dip  lies  regularly  in  that  direction,  between 
the  two  points  measured,  the  thickness  of  the  measures  will  be  too  small 
in  the  above  section  by  a  quantity  equal  to  the  amount  of  the  dip 
between  the  two  points. 

The  remarkable  bends  of  John's  creek  from  its  mouth  to  where  the 
line  crosses  it,  about  four  miles  from  Sandy  river,  would  indicate  consid- 
erable disturbance  in  the  measures,  even  if  no  rocks  were  visible.  The 
outcrop  in  a  few  places  exposes  the  rocks,  which  exhibit  considerable 
disturbance  and  wrinkling ;  probably  the  effect  of  thrust. 

Two  miles  above  the  mouth  of  the  creek  a  bed  of  coal  has  been 
opened,  in  a  point  of  a  ridge  projecting  into  one  of  the  bends  of  the 
creek.  Where  opened  the  bed  in  four  feet  thick ;  which  is  probably 
above  its  average  thickness,  as  the  opening  is  immediately  at  the  axis  of 
a  synclinal  ibid.  A  short  distance  down  the  ci'eek  from  the  opening 
the  uBwrought  outcrop  ie  seen  on  anticlinal  fold,  where  the  coal  is  not 
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more  than  two  feet  thick.  This  bed  is  probably  the  equivalent  of  the 
uxtper  bed  exposed  at  Little  Paint  creek,  givea  in  Section  24. 

A  earefnl  examination  of  the  country  in  the  vicinity  of  the  line  on 
John's  creek  and  Daniel's  creek,  did  not  result  in  the  discovery  of  any 
workable  beds  of  coal  between  the  horizon  of  the  Auxier  coal  and  that 
opened  on  John's  creek  by  Mr.  Belong,  (equivalent  to  the  upper  bed 
at  Little  Paint.)  Two  or  three  thin  beds  of  coal  were  found  in  the  space 
between  these  beds,  but  none  of  them  attained  a  greater  thickness  than 
from  fifteen  to  thirty  inches,  if,  indeed,  the  latter  figui'es  are  not  too 
high. 

The  coal  beds  opened  by  Mr.  Belong,  at  the  base  of  the  section,  as 
well  as  the  equivalent  of  that  opened  by  Mr.  Auxier,  are  accessible  the 
entire  distance  between  Big  Sandy  and  Tug  river,  in  tho  immediate 
vicinity  of  the  line. 

On  Tug  river,  at  Warfield,  the  lowest  bed  in  Section  24  is  opened 
about  forty  feet  above  the  bed  of  the  river.  It  is  about  four  feet  thick, 
where  it  was  seen  near  the  town,  on  the  southwest  side  of  Warfield,  where 
it  occupies  a  position  a  little  lower  than  at  the  works  on  the  river.  This 
indicates  a  slight  dip  to  the  northwest,  and  with  the  line  of  the  river  at 
this  place. 

The  base  line  from  the  valley  of  John's  ci-eek  crosses  obliquely  the 
ridges  dividing  the  streams  flowing  into  Tug  river,  and  those  flowing 
into  John's  creek  and  Big  Sandy.  The  line  crosses  this  ridge  on  the 
288th  mile,  six  miles  east  of  the  mouth  of  John's  creek. 

The  line  from  the  28Sth  to  the  292d  mile  lies  across  the  head 
branches  of  Rockcastle  creek.  The  Beech  fork  is  the  first  branch 
crossed;  then  Stonecoal  fork.  Scaffold  fork,  main  Rockcastle,  Lick  fork, 
Laurel  fork,  and  many  small  nameless  branches.  On  the  292d  mile, 
the  line  enters  the  "breaks,"  and  crosses  the  ridge  dividing  Rockcastle 
and  the  Panther  fork  of  Wolf  creek.  The  295th  mile  enters  the 
White  Cabin  fork  of  Wolf  creek.  The  297tb  mile  crosses  main  Wolf 
creek.  On  the  298th  mile,  Peter  Cave  creek,  a  lai'ge  branch  of  Woli^ 
is  crossed.  Pigeon  Roost  fork  is  crossed  on  the  299th  mile,  the  mile 
post  falhng  on  the  summit  of  the  ridge,  on  the  east  side  of  it,  and  the 
dividing  ridge  between  White  Oak  fork  of  Emily's  creek  and  Pigeon 
Boost.  The  301st  mile  crosses  White  Oak.  The  303d  mile  post  is 
erected  on  the  terraces  on  the  east  side  of  Emily's  creek.  The  305th 
mile  reaches  and  cro'ases  the  head  of  several  small  bi'anches  of  Big 


Hosted  byGoOgle 


'rOPOQRAPHICAL   REPORT   OF   GEOLOGICAL   aURVEY. 


593 


creek.    These  branches  run  south  from  the  line,  which  now  enters  the 
breaks  of  Tug  river,  at  the  head  of  Mt.  Sterling  branch. 

It  win  be  seen,  by  the  foregoing  summary,  that  the  creeks  crossed  by 
the  line  are  very  numerous.  The  small  naraeleaa  di-ains  are  nearly  as 
deep  as  the  valleys  of  the  main  creeks. 

The  spurs  from  the  main  ridges  between  the  drains  are  generally  as 
high  as  the  dividing  ridges  themselves.  In  almost  every  instance  the 
hills  between  tho  creeks,  branches,  and  drains  are  capped  by  the  heavy 
sandstone  associated  with  tho  upper  conglomerate  bed,  the  vaUeys  being 
from  300  to  500  feet  deep,  the  drainage  cutting  into  the  measures  nearly 
down  to  the  Jackson  Rice,  Little  Paint  creeli  coal,  frequently  below  it. 

Practically  the  line  lies  on  the  strike  line  of  the  measures,  which  is 
modified  locaUy  by  waves,  wrinkles,  and  a  few  inconsiderable  faults  or 
breaks,  the  latter  being  readily  recognized  by  the  low  gaps  breaking  the 
main  ridges. 

On  the  Stonecoal  fork  of  Rockcastle  creek,  a  bed  of  coal  is  exposed 
in  outcrop,  244  feet  below  the  "  Bear  Wallow  Gap."  On  the  ridge  south- 
east of  the  gap,  the  great  sandstone,  which  caps  the  hUls,  rises  about 
100  feet  above  the  gap. 

This  coal  is  probably  the  equivalent  of  the  Samuel  Auxier  bed  of  coal 
heretofore  alluded  to,  and  has  been  so  considered. 

The  following  section  begins  at  the  top  of  the  ridge,  and  extends 
down  Stonecoal  fork  about  a  mile,  crossing  to  the  north  side  of  the  base 
Hne,  nearly  at  the  middle  of  the  distance. 

No.  26.     Section  on  Stonecoal  fork  of  Rockcastle  creek. 


Heavy  masiss  of  Baodatone 

Coveted  space,  shale,  sandstone,  &o... 

Bituminoiu  coal 

Parting,  clay 

Bright,  hardbonj  coal 

Dark  ailicious  shale 

Coai^e  sandstone 

Dark  sandy  shale  15  to  20  feet 

Bitaminons  coal 

Under  clay 

Biturainous  fosailiferous  limestone 

Sandy  shale 

Rockcastle  creek,  (sandstone.) 

76 
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The  bituminous  limestone  is  a  most  remarkable  bed;  it  lies  in  blocks 
nearly  square,  from  1-5  to  18  inches  thick. 

The  dividing  ridge  between  mnin  Rockcrastle  creek,  and  the  head  of 
Lick  fork,  is  capped  by  a  portion  of  the  sandotone  associated  with  the 
conglomerate  beds  which  are  seen  in  considerable  force  at  the  "  Piney 
Gap."  All  the  drains  and  branches  are  strewn  with  white  quartz  peb- 
bles wasted  from  this  top  hill  sandstone. 

The  following  section,  obtained  at  the  divide  separating  Laurel  fork  of 
Kockcastle  creek  from  the  Panther  fork  of  Wolf  creek,  will  serve  to 
give  more  in  detail  the  measures  in  the  covered  space  of  244  feet  in 
Section  26  : 

No.  27.     Section  of  the  ridge  between  Laurel  fork  of  RoclscasUe  and 
Panther  fork  of  Wolf  creek. 


Sandstone,  with  large  blocks  of  conglomerate  ni 

Sandy  slope,  (sandstone?) 

Sandstone,  liefl  soft  at  top 

Covered  space,  sloping,  (shales?) 

Sandstone 

Covered  space,  aTinwineslialea,  (coal  at  top!) 

Hard  sandstone  {Rock  houses) 

Sandy  shitle 

Bituminous  coal,  18  to  20  inches 

Dark  Handj  shale 

BitQininous  coal,  size  not  seen  ;  dark  sandy  shales. 

Hard  sandstone _ 

Coal  in  bed  of  Laurel  fork. 


I  the  valley  of  Panther  fork  of  Wolf  creek,  the  only  line 
of  travel  practicable  was  in  the  bed  of  the  branch.  The  rocks  dip  with 
the  line  of  the  stream  nearly  as  rapidly  as  the  fall  of  the  branch  itself. 
Two  thin  beds  of  coal  were  cut  and  brought  to  light  by  the  branch ; 
these  should  be  placed  in  the  upper  part  of  the  section.  One  bed  ia 
about  15  inches  thick,  and  probably  occupies  a  place  in  the  section 
above  at  179  feet  8  inches;  the  other,  about  2  feet  thick,  at  119.8. 

From  Rockcastle  creek  eastwardly  to  Tug  river  the  upper  sandstone, 
which  caps  the  bills  so  frequently  referred  to,  caps  the  points  and  ridges 
as  naked  masses,  which,  seen  from  a  distance,  might  readily  be  taken  for 
castles  or  artificial  structures. 
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The  valley  of  Wolf  creek,  which  is  quite  a  large  stream,  is  generally 
only  a  tew  feet  wiile.  lu  many  places  the  abrupt  ascent  of  the  hills 
begins  at  the  wa'  er's  edge  on  both  sides  of  the  stream ;  at  all  such  places 
the  only  road  liei  in  the  bed  of  the  creek. 

The  lower  part  of  the  hills  are  wooded  with  beech,  poplar,  ash,  sugar- 
tree,  g«m,  sour  wood,  and  oak ;  the  sides  higher  up  with  difierent  species 
of  oak;  ihs  ffaps,caves,a.nA  top  of  the  ridges  are  clothed  vyith  chestnut- 
oak,  and  pine. 

A  bed  of  coal,  7  feet  thick,  has  been  seen  one  mile  south  of  the  line, 
at  the  head  of  White  Cabin  branch  of  Wolf  creek.  I  was  not  able  to 
visit  the  locality  of  this  coal.  It  ie  probably  the  upper  part  of  the 
great  bed  seen  on  Stoneco^d  fork  of  Rockcastle,  four  miles  furthei"  to 
the  west. 

At  Mr.  Samuel  Moore's  mill,  three  quarters  of  a  mile  south  of  the 
line,  a  bed  of  coal  outcrops  in  the  bed  of  the  creek ;  it  is  about  20  inches 
thick.  This  bed  must  lie  below  the  7  feet  coal  above  referred  to.  These 
beds  are  refen'ed  to  as  being  equivalent  to  the  upper  part  of  the  great 
coat  of  Rockcastle  creek,  and  the  first  coal  below  it  given  in  Section  26. 
If  this  reference  be  correct,  then  there  are  four  horizons  of  coal  in  the 
first  350  feet  below  the  conglomerate,  which  here  caps  the  hills. 

On  our  return  from  Tug  river,  a  thin  cannel  coal  was  observed  in 
several  hills;  it  is  the  first  coal  under  the  conglomerate. 

No  satistactory  exhibition  of  the  cannel  coal  bed  was  obtained.  It  is 
probably  not  over  18  inches  thick,  where  it  was  crossed  by  the  road 
from  Warfield  to  the  mouth  of  John's  creek. 

The  base  line  crossed  the  Pigeon  Roost  fork  of  Wolf  creek,  half  a  mile 
north  of  James  Howard's  mill ;  near  the  mill  thei'e  is  a  perfect  exhibi- 
tion of  the  following  section : 
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No  28.     Section  of  cod,  ^'c,  at  Howard's  mill,  Pigeon  Boost  fork  of 
Wolf  creek. 


HeaTj  sandstone,  south  of  g 
Co'eced  space 

Coverad  space,  divided  into 

Simdstone,  thick  beds 

Sandy  ahale  .. 
Bitnii  ■   


Siindy  eha]a . 

Bony  bitnminous  coal — 

Under  claj 

Darli  aaudy  sliale,  bed  of  Pigeon  RoMt  ibrk  oF  Wolf  creek. 


White  Oak  fork  of  Emily's  creek  exhibits  the  uppei-  part  of  section 
imperfectly.  Although  White  Oak  creek  was  traced  to  its  junction  with 
Emily's  fork,  and  the  latter  stream  carefully  examined  for  four  mUes 
above  the  mouth  of  White  Oak,  no  section  could  be  obtained  which  would 
add  any  information  to  that  already  given. 

The  shale  beds  have  probably  increased  in  thickness  east  of  Rock- 
castle creek.  The  rocky  masses  are  softer  east  of  Wolf  creek  than  the 
equivalent  beds  are  at  the  west.  The  hills  are  covered  by  the  debris  of 
rocks  and  shales,  notwithstanding  their  sides  form  angles  with  the 
horizon  ranging  from  25°  to  60". 

No  further  sections  of  the  measures  outcropping  on  the  line  were 
obteined.  The  tops  of  the  hills  are  always  capped  by  the  heavy  sand- 
atone  and  its  associated  conglomerate  beds,  giving  assurance  that  no  new 
measures  were  to  be  examined,  and  that  additional  sections  would  be 
the  equivalent  of  those  already  given,  variously  modified. 

The  unsettled  and  variable  state  of  the  weather  since  the  passage  of 
Jenney's  creek  lias  rendered  the  barometrical  observations  quite  unreli- 
able. No  confldence  has  been  given  to  observations  taken  at  intervals 
longer  than  from  fifteen  to  twenty  minutes  apart. 

The  observations  by  barometer  between  Jenney's  creek  and  Tug  river 
consist  of  a  series  of  one  hundred  and  seventy-six  observations,  besides 
twenty-four  observations  between  Tug  river  and  John's  creek,  on  our 
return. 
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By  the  observations  made  on  the  road  between  Warfield  and  John's 
creek,  the  place  of  the  cannel  coal  is  set  down  at  97  feet  below  the  gap 
at  the  head  of  Buck  creek,  or  about  120  feet  below  the  conglomerate, 
on  the  hill  tops,  and  94  feet  below  the  ridge  east  of  Mr.  Cassiday's,  on 
Rockcastle  creek. 

From  John's  creek,  our  route,  returning,  was  down  Big  Sandy  to  the 
mouth  of  Big  Paint  creek,  up  this  to  the  divide  separating  Little  Paint 
fork  of  Big  Paint  from  the  latter;  across  this  ridge  to  Little  Paint 
fork,  which  was  traced  to  its  head,  crossing  the  ridge,  and  descending 
the  Road  fork  of  the  Burning  fork  of  Licking  river  to  Adamsville. 

The  road  lies  near  the  top  of  the  Licking  shales,  sometimes  sinking  a 
little  below  the  Adamsville  coal,  sometimes  rising  75  to  80  feet  above  it. 

To  the  northwest  of  Paintville,  considerable  disturbance  was  observed 
in  the  rocks  under  the  Adamsville  coal.  Tlie  measures  being  thrown  into 
waves,  the  axis  of  which  is  northeast  and  southwest,  subsequently  these 
troughs  have  been  filled  by  deposits  lying  non-conformable. 

It  will  be  seen  by  what  has  been  stated  in  this  chapter  that  the  coal 
be(Js  increase  in  tliickness  and  number  east  of  Big  Sandy ;  and,  as  far  as 
can  be  seen  in  unwrought  outcrop,  the  coal  appears  to  be  of  excellent 
quality.  On  the  west  side  of  Big  Sandy  near  our  line,  the  coal  beds  are 
thinner  and  frequently  separated  by  clay  partings.  The  beds  of  iron 
ore  cease  and  are  not  seen  east  of  the  head  of  the  Green  Rock  fork  of 
Jenney's  creek.  The  horizon  of  the  ore  beds  was  frequently  exposed 
eastwardly  of  this  point,  but  no  ore  beds  were  seen. 

By  reference  to  Vol.  3,  Kentucky  Geological  Reports,  sec.  3,  pages 
330,  331,  it  will  be  seen  that  a  ferruginous  conglomerate  occurs  at  311 
feet.  The  same  geological  horieon  is  in  the  succeeding  sections,  viz: 
Section  4,  at  220  feet;  section  5,  at  396  feet;  section  8,  at  256  feet; 
1  9,  at  360  feet;  and  in  section  10,  at  244  feet  10  inches.  These 
e  all  taken  near  the  margin  of  the  coa!  field  in  Greenup  and 
Carter  counties ;  in  all  the  conglomerate  is  found.  In  the  last  section 
the  whole  thickness  of  the  coal  measures  lying  between  this  remarkable 
bed  of  conglomerate  and  the  sandy  beds  beneath  the  sub-carboniferous 
limestone,  and  including  what  remains  of  tliat  division,  is  only  244  feet 
10  inches. 

The  dividing  ridge  between  Little  Sandy  and  Tygert's  creek  canies 
ike  eonglomwate  bed  to  the  vicinity  Of  Laurel  furnace.     It  m  stfen 


Hosted  byGoOgle 


598  TOPOORAPHICAL  REPORT  OF  OEOLOGICAL  SCBTBT. 

again  on  the  east  side  of  Little  Sandy,  at  Steam  furnace,  above  the 
Carrington  and  Heighten  ore  banks.  It  oecnre  at  the  head  of  Indian 
creek,  and  foUowa  the  line  of  the  ridge  to  the  ore  diggings  of  Caroline 
furnace,  farther  to  the  southeast.  It  is  seen  again  at  Clinton  furnace ; 
the  same  bed  at  Mt  Savage  furnace,  (sec.  9,)  twenty  miles  to  the  south, 
persistently  capping  the  highest  hills  in  the  coal  measure  in  Greenup 
and  Carter  counties.  The  column  of  the  coal  measures  steadily  increas- 
ing in  height  to  the  southeast,  is  always  capped  with  this  pebbly  bed, 
except  in  the  neighborhood  of  Amanda  furnace,  where  a  thin  patch  of  the 
coal  measures  rise  above  it.     (See  page  453,  vol.  3,  Ky.  Reports.) 

To  the  horizon  of  the  conglomerate  bed  mentioned  above  is  referred 
the  great  sandstone  mass,  which  so  persistently  occupies  the  head  of  the 
section  on  the  base  line  east  of  the  head  of  Red  river.  A  line  of  sec- 
tions across  the  country  from  Mt.  Savage  furnace  to  the  head  of 
Jenney's  creek  would  place  this  question  at  rest,  and,  at  the  same  time, 
determine  the  margin  of  the  iron  ores  toward  the  southeast  from  Mt, 
Savage  furnace,  thus  connecting  the  observations  of  the  base  line  with 
the  work  of  Greenup,  Carter,  &c,,  on  the  north. 

The  thickening  of  the  coal  measures  toward  the  south  and  southeast 
has  been  satisfactorily  established.  At  Jenney's  creek  we  have  above 
the  Adamsville  coal  over  COO  feet  of  shale,  sandstone,  and  coal;  below 
the  Adamsville  coal  the  Licking  shales  are  from  150  to  200  feet  thick, 
to  which  should  be  added  the  great  sandstone  at  the  base  of  the  coal 
measures  lying  above  the  coal  and  iron  ore  beds  of  Estill  county  ;  this 
latter  mass  is  about  240  feet,  making  together  over  1,000  feet  of  meas- 
ures on  Sandy  river,  (supposing  the  lower  measures,  which  are  concealed, 
retain  the  thickness  they  have  at  the  west,)  against  244  ieet  10  inches, 
as  per  sections  on  Smith's  and  Coal  creeks,  near  the  margin  of  the 
coal  measures  west  of  Littie  Sandy  river  in  Greenup  county. 

After  entering  the  coal  measures,  the  general  dip  is  to  the  south, 
frequently  reversed  by  waves  and  a  few  minor  faults.  The  small  streams 
are  generally  in  the  line  of  the  synclinal  and  the  ridges  the  anticlinal 
waves. 

The  main  antichaals  are  remarkably  serpentine,  and  throw  otf  second- 
ary anticlinals,  into  spurs  to  the  right  and  left,  direct  and  obliquely 
toward  the  east  and  west. 

The  bills  rise  toward  the  head  of  the  strefi.ms  or  main  dividing  ridges, 
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as  much,  frequently  more,  by  the  dip  lying  with  the  downward  course 
of  the  streams,  than  by  the  addition  of  measures  toward  the  great 
dividing  ridges ;  both  caoses  are  generally  combined ;  especially  when 
the  remains  of  the  great  upper  conglomerate  sandstone  are  still  in  place. 

The  hills  at  the  head  of  Red  river,  Burning  fork  of  Licking,  Rock- 
castle, and  Wolf  creek,  are  nearly  on  the  same  horizon. 

The  accompanying  diagram  of  the  base  line  will  probably  explain  the 
character  and  elevation  of  the  measures  and  the  country  better  than 
anything  I  could  add  to  what  has  already  been  said. 
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I,  pig,  Fulton  fnmace,  Trigg  county,  analysis  of 2(14 

1,  pig,  Kenton  furnace,  Greenup  county 1G5 

I,  pig.  Hurricane  furnace,  compoaition  of 130 

I,  pig,  Mammoth  furnace,  Lyon  county,  analysis  of 307 

I,  pig,  Oaeora  furnace,  Liringaton  county,  analysis  of. 202,  203 

1,  pig,  Slate  furnace,  Bath  county 61 

1,  pig,  Suwannee  furnace,  Lyon  county 9lO 

[ntrodnctorj  letter  of  Dr.  Peter —    39 

nekson  county,  survey  of 479 

ackson  countj,  soils  and  coal 186,  188 

efferson  county,  soils  and  limestones it9-136 

lohnson,  Lawrence,  and  Floyd  counties,  section  of 421 

"Jamps,"  in  Wayne  county 490 

Kelly  &  Co.,  iron  works,  ores,  iron,  slag,  Ac -,  20D-S11 

Kenton  furnace,  Greenup  county,  ores,  iron,  slag,  &c.,  &.c 160-165 

Kentucky  coal  measures  compared  with  British 13 

Kentucky  lands — - 20,  42, 

Kentucky  marble,  Fayette  county,  composition  of I4S,  150 

Knobs  in  Kentucity 450i 

Knobstone  formation 451 

Land,  eshausled  by  culture 46,  48 

Laurel  county,  iron  ore 196 

Lawrence,  Johnaon,  and  Floyd  counties,  seclion  of. _ _,.  421 

Lead  ore,  in  sub -carboniferous  limestone 452,  461 

Lesley's,  Jos.,  surfey  and  report,  remarks  on 19,  21 

Lesley's,  Jos.,  Topographical  and  GeoloKioal  Report,  on  eastern  coal  Eeltl  of  Kentucky 439 

Lesquereaus's,  Leo,  report,  remurka  on 18,  21 

Leequeroaux'a,  Leo,  rapbrt  on  the  Kentucky  coal  fields,.  _>. — .....................  33). 
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3,  sandstones,  and  soils - 197-500 

Limestone,  black  ferruginous,  of  Hopkins  conntj 19 

Limestone,  from  Bracken  countj,  analysis  of 84 

Limestones,  Breckinridge  county,  compOMtion  of- ilT 

Limestone,  Carter  countj,  composition  of 103 

Limestones,  from  Clnrke  county,  compoation  of lU,  115,  119,  120 

Limestones,  Crittenden  furnace,  Crittenden  county 123 

Limestones,  Estill  county 136,  I'lO,  1-11 

Limestones,  Fayette  county,  oomposidon  of 143-150 

Limeslona,  ferruginous.  Union  county,  analysis  of 269 

Limestone,  ferruginoos.  Steam  furnace,  Greenup  county 166 

Limestone,  from  Franklin  eoanty,  analysis  of ISS 

es,  from  Fleming  county,  analysis  of 151 

3,  Grayson  county,  analysis  of 159 

3,  Hiirdin  ecu iity,  composition  of 173 

Limestone,  Henderson  county,  amilysis  of IS2 

Limestone,  Hurricane  furnace,  Crittenden  county 199 

Liniealones,  hydraulic  and  ferruginous,  Bath  county 63 

Limeatone,  hydraulic,?  Daviess  countj _ _ 134 

Limestone,  hydraulic,?  of  Garrard  countj,  analysis  of 15G 

Limestones,  hydraulic,  Meade  county,  analysis  of 219 

Limestones,  hydraulic i'S 

Limestones  of  Jefferson  county lr3-lU6 

Limestone  used  as  fl.iii,  Kenton  furnace,  Greemip  county 164 

!,  Lewis  county,  unaljses  of 137,  l!i^ 

ne,  Livingston  county,  analysis  of SOI 

ne,  Lyon  county 308,209 

ne,  magnesuin,  Madison  countj,  analysis  of 212 

%,  Mason  county,  analyses  of 216 

Limestones,  magnesian 43 

Limestones,  mngnesian,  &c.,  Bullitt  countj,  composition  of 104,  105 

Limestone,  magneaan,  Bourbon  county S3 

Limestone,  Mercer  county,  analysis  of 221 

Limestones  of  Nelson  countj _ _ 231,  234,  235 

Limestones,  Oldham  countj,  analyses  of 244 

Limestone  in  Pulaski  county 487 

Limesloue,  sub-carboniferous,  in  Rockcastle  county 482 

Limestones,  Trigg  eoanty,  analyses  of 255,258,262 

Limoniie  iron  ores 43 

Lincoln  county,  mineral  water 200 

Lithographic  limestone,  Hardin  county,  analysis  of 178 

Livingston,  Crittenden,  Union  counties,  &o.,  section  of 387,  388 

Livingston  county,  iron  ores,  limestone,  pig  iron,  slag,  &c 201,  2'J4 

Liifl.md's  coal  bank,  Hopkins  countj,  section  at 3')5 

Lone  knob,  Estill  county 5-37 

Lyon  conntj,  iron  ores,  pig  iron,  slag,  limestones,  &c _ 204-210 

Lyon's,  S.  S.,  Topographical  Report,  &c. 4.1a 

Miidison  county,  day,  limestone,  shale,  and  soils 2ll-2iG 

Magnesia'^  limestones 41 

Magnesian  limestones,  Bullitt  caunlj,  composition  of 104,  1U5 

Migneaian  limestone,  Bourbon  ouunly _ 83 

Magnesian  limestones,  Crittenden  county.-. 123 

Magnesian  limoaWn*,  Fayette  couoty,  oomposition  of...... 119,  150 
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Magnesian  limestone,  from  Fleming  county,  analysis  of 151 

Magneaian  limestone,  Lewis  county J  38 

Mugneaiati  Simeslone,  Mudison  oonnty 212 

MagnesUn  limestones.  Nelson  county 21)1,  234 

Magresian  limestones,  Dldham  county,  analyses  of 244 

Magne^a,  separaHon  from  the  alkalies  in  analysis 59 

Mammoth  Care 5l0 

Mammoth  farnace  ores,  iron,  slag,  flux,  ka.,, 204-209 

Manures 49,53,90 

Maps  of  eastern  coal  field,  J.  Lesley's _ 439 

Map  of  Hopkins  county 9 

Marly  clay,  Fayette  county,  composition  of 150 

Marly  clay.  Nelson  county,  analysis  of 238 

Marl,  from  Fleming  coanty,  analysis  of 15U 

Marl,  from  Grant  county,  composition  of 153 

Mar!,  Jefltrson  county 194. 

Marl,  Mason  county,  analysis  of 216 

Marl,  from  milk-sick  region,  Oldham  coanty. 244 

Mason  county,  limestones,  marl,  snd  soils __ _ 216-219 

Mastodon  bones  and  teeth,  analyses  of,  Henry  county 182,  183 

Morgan  coynly  iron  ores,  soils,  coals,  &o _ 236-229 

Meade  county  limestones 319 

Mercer  county  soils  and  limestones .  220-223 

Millt,  cow's,  composition  of  saline  portion  of 153 

Milk-silk  region,  Grant  connty,  shale  from,  analysis  of 158 

Milk-sick  region,  water  and  marl  from,  analysis  of. _ 241,  244,  25* 

Millstone  grit  formation  in  eastern  coalfield 453 

Mineral  elements  of  plants,  &c 51,  52 

Mineral  ingredients  of  crops  and  manures 49 

Mineral  resources  of  Kentucky,  value  of - _ 18,20 

Mineral  springs 451,  468,  473 

Mineral  maters,  Estill  Springs,  &o,_ _ 142,  143 

Mineral  water,  Madison  county,  analysis  of 214 

Mineral  waters,  Olympian  Springs,  Bath  county 69 

Mineral  water,  sulphur  water,  Liaeola  coanty 200 

Mineral  water.  Walnut  Hill,  Fayette  county,  analysis  of 148 

Mineral  waters,  Woodford  county,  analysis  of 270 

Mineral  wealth  in  eastern  coal  field 457 

Montgomery  county,  soils,  iron  ore,  and  coala ....  223-226 

Montgomery  county,  survey  of 467 

Morgan  and  Breathitt  counties,  section  of 416 

Morgan  county,  survey  and  section  of 463 

"  Mountains"  in  Kentucky 526 

Mudstone,  Bracken  county,  analysis  of 83 

Mudstotie  and  shale,  from  milk'sick  district,  Scott  county,  analysis  of 354 

Muliienbui^  county,  iron  ores  wid  coals 229,  230 

Muhlenburg  county,  &c.,  section  of 399 

Niiutilus  Sp-T  linionite  ore,  Edmonson  county _ 134 

Nelson  county,  limestones,  marl,  soils,  &c 231-241 

Nicholas  county,  water  and  soils 941,  242 

"  Nigg«-heads,"  Wayne  county 493 

Nolin  Furnace,  ore  beds... 566,  567 

Nitre,  used  as  a  monure  for  totiaeco 90 

Nitrogw  is  plants,  &a. ..'... 49, 61,54 
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Obituary  Notice  of  Darid  Dale  Owen,M.  D. - 323 

Oolitic  limestone,  Hardin  county,  composition  of 17B 

"Old  furnace,"  Estill  county 530 

Old  furnace  ore  banks  iron  ore,  Estill  county 133 

Ohio  county,  eoala 243 

Oil,  proportion  of,  in  loiJian  com 316 

Oldham  county  limestone 244 

Olympian  Springs,  mineml  waters,  Bath  county 69 

Outcrop  base  line,  J.  Lesley's 447 

Owen  county,  marl  and  soils 244,245 

Owen's,  Dr.  D.  D.,  remarks  on  soil  analysis,  &e. 2S 

Owen's,  Dr.,  General  Report 7 

Owen,  Dr.  D.  D.,  Obituary  Notice  of _ 323 

Owsley  county,  iron  ores,  coals,  &e 246-249 

Owsley  counlj',  Burvey  of 474 

Ozeora  (Hopewell)  fnniaoe,  IJvingston  county,  ores,  pig  icon,  slag,  &c 201,  204 

Paleontology  applied  to  the  identificntion  of  the  coal  strata 335 

Paiaootology  of  the  lowest  coal  measures 339 

Peach  Orchard  coal  mines,  Lawrence  county 421,  426,  431 

Peach  Orchard,  Lawrence  count)',  coal  mines,  seoUons  at 367 

Pennsylvania  furnace,  Greenup  county,  section  on  land  of 412 

Pennsylvania  furnace,  Greenup  county,  iron  ore 171 

Peter,  Dr.  Robert,  Chemical  Report — _     38 

Peter,  Dr.  Robert,  Dr.  Owen's  remarks  on  his  Report 26 

Phosphoric  acid,  in  cinder  of  iron  furnace,  fiu; 44, 138 

Phosphoric  acid,  determination  of 59 

Phosphoric  acid  in  iron  furnace  slag 137 

Phosphates,  earthy 49,  51,52,55,  90,153,321 

Phosphates,  earthy,  useful  in  diury  fatmiag 153 

Phosphates  in  grain  crops 321 

on,  Bath  county _ - _ 67 

on.  Carter  county,  composition  of 109 

ons.  Center  furnace,  Trigg  county,  analyses  of 259,  260 

Kg  irons,  cooiposiUon  of,  Crittenden  furnace 124,  125 

on.  Cottage  flirnaee,  Estill  coonty,  composition  of 138 

on.  Empire  futnaCe,  Trigg  county,  analyses  of. . 256 

on,  Fulton  furnace,  Trigg  county,  analyaes  of _ 264 

ons.  Hurricane  furnace,  composition  of 130 

on,  Kenton  furnace,  Greenup  county 165 

Pig  iron,  Suwannee  furnace,  Lyon  conntj 210 

1,  Mammoth  furnace,  Lyon  county,  analyses  of 207 

Pig  iron,  from  Ozeora  furnace,  Livingston  county,  analyses  of 202,  203 

1,  Slate  furnace,  Bath  county 61 

Pittsburg  bed  of  coal,  identification  of 385 

Plants,  fossil,  of  coal  measures,  description  of  species  of 433 

Potash  in  tobacco  aslios 294 

Pot  ore,  wat«"  and  sediment  from  intWLor  of,  antiiyses  of 260,  261 

Powell  ciunty,  survey  of- 468 

Powell  county,  iron  ore  and  soiis _..  249,  2.") 0 

Proctor,  "nuan  coal" 474 

Pulaski  oounty,.iron  ore 251 

Pulaafei  county,  silryej  of 484 

Raccoon  furnace,  Greij^p  county,  section  on  lands  of 412 

Raccoon  furnace  iron  otei,  Gieennp  county _ .. 169,  170 
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Red  bud  soils,  Mudieon  couu^j,  analyses  of 214 

R^'ected  iron  ore,  Bellefonto  furnace,  Greenup  county 1G8 

Rockcastle  county  coals 951,253 

Rockcastle  county,  survej  of ' 481 

Route  of  the  Surrey  in  eastern  coal  field  by  J.  Lesley 44f 

Rowan  county,  aandalone  and  aoila 352,  253 

Rowan  county,  survey  of 463 

Salamander,  from  iron  farnaoe,  Bath  county 67 

Saline  efflorescence,  Lewis  county,  analysis  of 197 

Saline  eftloreacenoe,  Owsley  county 247 

Saline  incrustation,  Breathitt  county 94 

Salt  manufacture,  at  Wai^eld 697 

Saltwater,  from  Bracken  creek.  Bracken  county 83 

Salt  water,  most  farorable  places  for 93 

Sandstone,  heartliEtone,  Union  county 265 

SandEtooe,  used  at  Oznora  furnace,  Livingston  county 502 

Sandstone,  used  at  Lawrence  furnace 210 

Sandstone,  Bullitt  county,  oompoation  of 101 

Sandstone,  Crittenden  furnace,  Critteuden  county 123,  124 

Sandstones,  Hurricane  furnace,  Crittenden  county 139 

Sandstone,  knob  i>uilding  stone.  Rowan  county 252 

Sandstone,  from  Lewis  county,  analysis  of 198 

Sandstone,  mndstone.  Bracken  county 83 

Sandy  aoils  — - 80 

Scott  county,  shale  and  mudstone 954 

Section  at  Amanda  furnace,  Greenup  county ^ 409 

Section,  at  Ashland  Oil  Company  mines,  Greenup  county 358 

Sections  on  126th,  127th,  and  131st  miles  of  base  line - —  514,  515 

Section,  hill  at  263d  mile  post,  base  line 539 

Section  in  Bath  county 466 

Section,  oa  Beech  fork.  Salt  river,  east  of  St.  Thomas'  College,  Nelson  county 516 

Section,  near  Big  Sandy,  on  east  side  of  Little  Paint  creek 589 

Section,  near  Bell's  mine,  on  creek  running  into  Tradewaler  river 344 

Section,  at  the  "Black  band,"  near  A.  Towns',  Hopkins  county ...,  380 

Section,  8  miles  above  month  of  Blackwater  creek,  Morgan  county 363 

Section,  on  Brownsville  road,  3  miles  south  of  Grayson  Springs 565 

Section,  on  land  of  BuH'bIo  furnace,  Greenup  county 412 

Section,  north  side  of  Burning  fork,  2G7tb  mile  of  base  line 539 

Section  on  main  left  fork  of  Cane  creek . 357 

Section,  at  crossing  of  Caney  creek 579 

Section,  across  Carter  county 4G0 

Sections  at  and  near  Chinch  creek,  Greenup  county 358,  409 

Section,  near  Clark's  mill.  Pond  river 382 

Section,  at  Clinton  furnace,  Greenup  county 358 

Section  of  coal  measures,  on  Stillwater _ 534 

Seeiions,  comparative,  of  coal  meaanres 433 

Section,  east  side,  Davis'  branch 567 

Section  at  Mr.  Dent's,  west  side  of  Sinking  creek 509 

Section,  head  of  north  fork  of  Dismal  creek 566 

Section,  mouth  of  1st  branch  of  Dry  Fork  of  Highland  creek.  Union  county 383 

Section  at  Dug  Hill,  Muhlenborg  county 678 

Section,  on  head  waters  of  Emmet's  fork  of  Indian  creek 342 

Section,  from  Etheridge'a  ferry  to  lop  of  Sandstone  knob 557 

Boction,  Flint  ridge,  Llokina  county,  Ohio ,  '■'.■■> 
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Section  of  coal  measures,  on  Gilraore'fl  cteck,  348th  mile 535 

Section,  top  of  hills  above  Grayson 372 

SeorioDS,  one  mile  northwest  of  Grayson  Springs 560,  561 

Section  nbout  Gmyson,  Carter  county 4S9 

Sec^oii,  from  Green  rivtr  toward  northwest 569 

Section  for  Greennp  and  Carter  counties - 407 

Section,  Haddock's  coal  mi nea,  Breathitt  county - 373 

Section,  north  of  Hardinsburg 553 

Section,  Howard's  mill.  Wolf  creek 5'J6 

Section,  north  side  of  Hunting  branch  of  Rock  creek 563 

Section,  profile,  of  Jackson  county 480 

SecHon,  three  miles  above  JacksoQ,  Breathitt  county 367 

Seeriona  on  and  near  Jenny's  creek 513,  589 

Section  on  John's  creek 591 

Section,  King's  Hill,  Breckinridge  county 504 

Section  of  Lawrence,  Jolinson,  and  Flojd  counties 421 

Section,  near  mouih  of  Lick  branch  of  ftuickaand,  few  nii;es  south  of  Jackson 351 

SectiOQ,  hill,  between  Middle  fork  of  Licking  and  Cow  creek  ... 538 

Section,  of  limestone  of  enb -carboniferous  beds,  &c. 590 

Section  at  Lii.tle  mountain - _ 570 

Saclion  at  Lofland's  coal  bank,  Hopkins  county 395 

Section,  Lone  knob,  EEtill  county 537 

Section  on  Long  run . 5L3 

Section  on  Louisa  river,  6  miles  below  Louisa 359 

Section  of  coal  uear  Morgantown — - 577 

Section  across  the  west  boundary  of  Morgan  county 463 

Section  of  Morgan  and  Breathitt  counties ., —  4l6 

Section  at  ai3th  mile  post,  base  line 536 

Section  of  milietone  grit  beds.  Clover  creek 506 

Section  of  millstone  grit  beds,  Hancock  and  Breckinridge  counties 543 

Section  near  Mordecai  creek,  Morgan  county 358 

Section  of  Muhlenburg  county,  Se 1 399 

Section,  showing  modiBcation  of  beds  eastwardly,  Melaoncoonty 517 

Section,  at  Nelsonville,  Ohio _ 360 

Section,  at  Mr.  Nelson's  coal  bank 571 

Section,  at  Col.  El.  Nigh's,  Ironton, 368 

Section,  at  Nolin  river _ 563 

Section,  near  Nolin  furnace _ _ 568 

Section,  at  Mr.  Felii  Styles' 61 J 

Section,  on  branch  of  Stillwater,  five  miles  from  Hazlegreen,  Morgan  county 357 

SeoiioD,  at  Stinson  hill,  Mt.  Savage  furnace,  Gceenup  county 373 

Sections,  in  Owsley  county 476,  477 

Section,  profile,  in  Owsley  and  Estill  counties 473 

Section,  at  Mr.  Geo,  Payne's  boring.  Union  county 384 

Sections,  at  Peach  Orchard  coal  mines,  Lawrence  county 367 

Section,  at  farm  of  Mr.  Perin _ _ _ 503 

Section,  on  land  of  Pennsylvania  furnace,  Greenap  county 412 

Section,  one  mile  S.  W  of  old  Pennsylvania  furnace,  Muhlenburg  county 402 

Section,  from  Pleasant  Run  to  Smith's  bank 558 

Section,  in  Powell  county _ _ 469,  470 

Section,  at  Providence,  Kiipkins  county 396 

Section,  prottte,  in  Pulaski  county 487 

Section,  on  lands  of  Raccoon  furnace,  Greenup  county 412 

Section,  on  farm  of  A.  J.  Rice,  a73d  mile  of  baseline _ _.  542 
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Section,  at  Rook  House,  on  Johnson  creek,  954th  mile  base  line 537 

Section,  on  Stonecoal  fork  of  Rockcastle  creek 693 

Section  of  the  ridge  between  RookoaBtle  and  Wolf  creeks  - 594 

Sections,  on  north  aide  of  Rough  cceek 554,  556 

Section,  at  the  FiiUs  of  Rough  creek 573 

Section,  3  miles  south  of  Rough  creek 559 

Section  in  Rowan  county ^63 

Section,  south  side  of  Stephensport,  Breekinridge  county SW 

Section  on  Stinson  creek.  Carter  county 459 

Section  at  Sugar  Camp  creek 507 

Section  at  Tur  Springs,  Breckinridge  county 505 

Section  of  Union  county,  &c. 387 

Section  opposite  Uiiiontown 3^ 

Section  on  Main  and  Second  atr«ets,  Uniontown 383 

Section,  profile,  in  Wayne  county 493 

Section,  crossing  of  Weeelrim  creek,  255th  mile  _ - _- 536 

Section,  east  side  of  Wheelrim  creek,  255th  mile,  biaeline 537 

Secdon  at  farm  of  Widow  W hi tworth _ 508 

Section  behind  the  bridge,  Williams'  creek,  Greenup  county  — 359 

Section,  three  miles  from  Kilgora's,  Williams'  creek,  Greraiap  county 359 

Section,  Williams'  boring,  on  Green  river 403 

Segregations,  singular  sandy 596 

Shale,  black,  from  BuUitt  county,  composition  of. 104 

Shale,  black  slate,  from  Madison  county,  analysis  of - 913 

Shale  from  milk-sick  region,  Grant  county,  composition  of 158 

Shale  and  mndslone  from  milk-sick  district,  Scott  county,  analysis  of. S54 

Silioious  concretion,  Crittenden  county 133 

Sink-holes,  Estill  county 471 

Sinks,  &o..  Sinking  creek 509 

Sink-holes,  in  sub -oacboniferoaa  limestone 452 

Sink-holes,  Wayne  county 493 

Slag,  iron  furnace,  Center  furnace,  Trigg  comity,  analyses  of 259 

Slag,  iron  furnace.  Empire  furnace,  Trigg  county 256 

Slag,  iron  furnace,  Fulton  furnace,  Tri^  county,  analysis  of 263 

Slag,  iron  furnace,  Caroline  furnace,  Greenup  county 16^ 

Slags,  iron  furnace,  Cottage  furnace,  Estill  couniy 137 

Slag,  iron  furnace,  Crittenden  furnace 19G 

Sing,  iron  furnace.  Hurricane  furnace,  Crittenden  county 131 

Slag,  iron  furnace,  Mammotli  furnace,  Lyon  county 208 

Slag,  iron  furnace,  Oieora  furnace,  Livingston  county 203, 904 

Sing,  icon  furnace,  Suwannee  furnace,  Lyon  county 211) 

Slate  furnace  ores,  &o..  Bath  county 61,  62 

Smith's,  Prof.  J.  L ,  analysis  of  DuPont's  Artesian  well  water 23 

Soil,  and  its  analysis,  remarks  on 96,  54,  5S 

Soil  analyses,  comparative 30,  42,  53 

Soils  and  sub-soils,  from  Bath  county,  analyses  of 72 

Soils  and  sub-soils,  from  Clark  county,  composition  of Il.'i-IIR 

Soil  and  timber  of  true  coal  measures  formation  in  east  Kentucky 456,  457 

Boil,  essen tail  mat-arials  of. _ 49 

Soil  and  timber  in  Estill  county _ 471 

Soils  from  Fleming  county,  analyses  of 153,  l.VJ 

Soils  from  Franklin  county,  analyses  of 155 

Soils  of  Garrard  county,  analyses  of 157 

Soils  of  Uancock  cooaty,  analysts  of. . 172--177 
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